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1.1. In general 
The developing countries face many serious problems in 
their efforts for economic development. Some of these 
problems are over-population,-^ the continuous high rate of 
population growth, unemployment and population movements 
within the countries which are mainly movements of the 
economically active population from rural to urban -industrial-
2/ areas *—' 
On the other hand, one of the main aims of economic de-
velopment is to take care of the employment needs of popu-
lation, i.e. to maximize employment. Therefore the analysis 
of industrial employment-^ and its projections in the coming 
years will provide the quantitative aspects of these needs, 
the factors that affect them, etc. in the past and in the 
future. furthermore, the quantitative aeasurement of industrial 
employment demand in conjunction with labour supply^ population 
growth and expected economic development, will help policy 
makers to formulate the indicated policy for the employment 
l7 It" is" considered that over-population exists in a country 
and in a given level of economic development, if the less 
number of inhabitants of this country would provide a bet-
ter standard of living for the remaining population, In 
other words,we speak about over-population when per capita 
income increases as population decreases, Purthermore, 
over-population creates employment problems in the develop-
ing countries. These employment probleias are: the cyclic-
al or Keynesian unemployment and technological unemployment. 
Kanelopoulos, A,, Economic Development. Vol, I, Athens, 
Greece, 1966. pp. 502-304. 
TJ Urbanización and the increase of earth's population are the 
two most important trends which are ascertained in the 
United Nations Demographic Yearbooks in the last decades. 
The urban population of most of the countries -developed 
and developing- was doubled in the period 1940-1970. 
5/ The quantitative analysis of employment demand in manu-
facturing will also help economists to make models. These 
models will embody the basic factors of employment demand 
and will yield predictions as regards the expected develop-
ment of employment demand in the future on a scientific 
basis. 
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problem as a whole and for national income. In this project 
we Y/ill investigate employment demand in the manufacturing 
sector of the economy, i.e, indirect emplojnnent demand or 
derived employment demand-^ based on the demand for com-
modities produced by industries which as it is known attempt 
to maximize their profits,-^ 
As regards population movements from rural to urban areas 
-internal migration- which, as we said, are movements of agri-
cultural labour force-^ towards manufacturing, are mainly 
caused by employment demand'^ in this sector of the economy, 
the level of wages, etc.-^ These changes in the allocation 
of labour force from rural to urban areas refer also to the 
occupation, i.e. to the kind of work performed by the indivi-. 
duals, etc. Ihus, an analysis of employment demand in manu-
facturing, the size and the structure (by age, sex, kind of 
work, etc.) of the population movements which have taken place 
in a sample period will allow us to estimate the employment 
opportunities that have been covered by the population in-
flows from rural to industrial-urban-areas in this period of 
time. 
4/ There is also the demand for personal services as this 
usually happens in the tertiary sector of the economy and 
this demand is really an aspect of the general theory of 
consumer's behaviour. 
For this reason, industries are guided in demand for 
factors of production as it is the factor of labour, whose 
successive units yield smaller additions to receipts from 
product sales. 
^ The terms "labour force" and "economically active population" 
are used with the same meaning in the present work and it is 
divided into agricultural, service and industrial labour 
force in accordance with the three sectors of the economy. 
I'or employment determination, demand for employment is 
considered to be the most important factor compared with 
the other factors combined. Lester, R,, Shortcoming of 
Marginal Analysis for \7age-Smployment Problems. Edited by 
Smith, 0. and Mc Gormic, B,, Baltimore, U.S.A., 1968. pp. 
34-36. 
8/ 'Athanassiou, S,, Urbanization and Industrial Development in 
A®®^APJ:^- Gountri^es, U.N, Latin American Demographic 
c T e F t r e ' S e ' r i e s A, N® 125, 1974, Santiago, Chile. 
In this study, simple models have been developed as regards 
the urbanization and. the factors that affect it. The im-
portance of the employment demand factor has also been as-
certained empirically in the case of urbanization of Chilean 
population., 
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Pinally, the estimations of employment opportunities covered 
by population movements that, of course, will consist of a 
part of these movements, will help us to predict the expected 
population movements which will be caused by the over-all indus-
trial development. 
1.2. Aims of the study 
In the previous section, we gave a general view of the 
problem, industrial employment and internal migration, that 
will be investigated in this study. Here we will define the 
main aims of the study which can be summed up as follows:-^ 
a) As regards industrial employment 
i) Analysis of development of employment demand in 
manufacturing industries as a whole and in each 
branch. This analysis will be based on time series 
and cross-section data, 
ii) Formulation of industrial employment demand functions 
based on economic theory and the related empirical 
research as well as the specification of these 
functions. This specification will refer to a more 
satisfactory investigation of the functional relation-
ships between employment demand and the factors that 
will be considered as determinative ones in each 
case of the empirical analysis, 
iii) Estimation of the employment demand functions on the 
basis of the empirical data (censuses or samples). 
This estimation will be made by applying the tradi-
tional method of Ordinary least Squares, 
iv) Making forecasts as regards the development of in- ' 
dustrial employment in the future years on the basis 
of the formulated models -equations- and the expected 
development of the determinative factors. 
This study vvill refer to some Latin American countries. 
The selection of the countries that will constitute the 
sample for the execution of this research, will be made 
on the basis of the available statistical data which are 
required by this research and the over-all research 
programme of the Centre, 
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b) As regards Internal misrations 
i) Determination of that part of industrial employment 
demand which has been covered by population inflows 
from rural to rural -industrial- areas in the sample 
period. 
ii) The estimation of that part of employment demand 
which is expected to be covered by internal popu-
lation movements in the post-sample period in con-
junction with, of course, the population development 
of industrial -urban- areas. 
Furthermore, the analysis and the estimation of industrial 
employment demand, apart from its size (nxmber of employed 
persons) will refer to: 
i) the structure by age and sex of employment 
ii) the classification of employment from the point of 
view of production workers, overhead workers, etc, 
Finally, this analysis and estimation of industrial 
employment demand will be extended to those geographic areas 
where a great number of industrial units is concentrated. A 
similar to the aforementioned classification will take place, 
of course, for that part of internal migration which has been 
or is to be covered by industrial employment. 
1,3. Usefulness of the study. Its structure 
It is known that the over-all economic development of the 
country is one of the main objectives of all the efforts made 
by all the countries regardless of their economic progress and 
their socio-economic standards of living. Speaking broadly, 
economic development means industrial development and conse-
quently it is a problem of the greatest importance for the 
rapid economic development of the developing countries, 10/ 
10/ This is because the per capita income is at low level and 
the industrialization is at the first stage. Furthermore, 
these countries desire to reach their economic development 
and the entry into the area of the developed countries the 
most rapidly possible. 
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In the general part of this Chapter, we said that the 
unemployment problem of developing countries is also one of 
the main problems for solution. On the other hand it is known 
that industrial development creates more opportunities of em-
ployment and thus it contributes to the solution of the afore-
mentioned p r o b l e m , P u r t h e r i a o r e , the industrial employment 
demand as it has been proved consists of one of the main deter-
minants of population movements towards industrial areas, 
Consequently, the usefulness of the investigation of industrial 
employment demand in conjunction with internal migrations that 
are absorbed by employment of the modern sector of the economy 
in the developing countrieS'^:^ becomes evident from this gen-
eral point of riew.—-^ More specifically, the estimation of 
the employment demand functions empirically will give us a 
picture of the over-all development of industrial employment 
in a sample period as well as the factors that affect it. 
Purthermore, we will be able to predict the development of 
industrial employment in the coming years on the basis of 
statistical data obtained in the past as well as the expected 
development of the determinative factors. Thus, we will know 
the behaviour of employment in the industrial sector in the 
11/ ihe per capita income of industrial areas is also greater. 
12/ Athanassiou, S., Urbanization and Industrial Development 
in latin American Countries. United Nations Latin American 
Demographic Centre (CELADSj, Series A, 125, Santiago, 
Chile, pp. 95-97. 
13/ They are making great efforts for the purpose of their 
further industrial development and their internal migra-
tions are a serious problem for solution. Moreover, in 
spite of the high average growth rates of some of the 
selected countries in 
a period of time, unemployment at 
the end of this period is higher than at the beginning 
and consequently the employment problems in the countries 
with high growth rates is also of the same great importance. 
1 4 / The study of employment demand in manufacturing increases 
more due to the economic depression that is being experi-
enced by nearly all the countries in recent years as a 
consequence of the rise in petroleum's price. If these 
circumstances will continue, then the development in the 
field of industrial labour, employment, unemployment, 
wages, etc, cannot be expected with a sense of satis-
faction in the coming years. 
— o 
sample and post-sample period in certain developing countries 
as the Latin American countries are, whose characteristics are 
high population growth rates, limited capacity of manufacturing, 
the bulk of labour force employed in the agricultural sector, 
population movements from this sector to industrial areas, and 
gh employment or underemployment r a t e s , T h e acknowledge-
ment of industrial employment behaviour in the past and in the 
future and the various factors dete mining industrial employ-16/ 
ment emand of course, will be considered useful for planners—' 
and policy makers as regards industrial development, employ-
ment, etc. 
On the other hand, the determination of that part of the 
emigrants which entered to the manufacturing industries and 
the knowledge of the expected internal migrations which will 
take place for coverage by the industrial employment demand 
in the coming years, consists of data of a particular value to 
those who are engaged in the coordination of all the indicated 
economic measures for the achievement of the targets of econom-
ic plans and the exercising of economic policy 
1!?/ The increase of employment and underemployment brings a 
more unequal income distribution, which is also a charac-
teristic of the developing countries, 
16/ All . the latin American countries have long-term economic 
plans in development v/hose objectives are the maximization 
of national income and of employinent, Therefore such data 
regarding industrial employment -which is one of the main 
factors of these plans-, internal migrations, the expected 
absorbing capacity in labour of manufacturing, i.e. the 
needs in labour of manufacturing in the future, etc, are 
required and they are very useful for making economic plans, 
17/ This will also help the population policy makers. They can 
use migration as a means for cancelling out national in-
crease of over-population (Price, C., Migration as a Means 
of Achieving Population Targets, Seminar on Demographic 
Research in relation to Population G-rowtJa Targets. 3-9 
April 1973, University of the \/est Indies, St, Augustine, 
Trinidad and Tobago, 1973. PP. 70-71. Furthermore, indus-
trialization, with the accompanying increase in the urban 
population is one wf the factors making for a decline in 
the birth rate (Ovsienka, Y., Ir.f lucnc e of gcoial and 
Econcmio Pactcrs on Dgr.ographic O h a r a c t e r i s t i c s . Uii i ted 
ifatior.s World Population Conference", 1965, United Hations, 
New York, 1967, pp. 90-9l), 
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The present study consists of ten chapters. In the first 
chapter we give a general picture of industrial employment 
demand and internal migrations. In this chapter we describe 
the aims of the study, its usefulness and the countries which 
Y/ill constitute the sample for the empirical analysis of the 
problem examined as well as the sources of statistical data. 
In the second chapter, we analyze the development of indus-
trial employment and internal migration towards industrial 
areas and mainly of the part of internal migrations absorbed 
by industrial development for those countries which will cons-
titute the sample of general applicability of industrial em-
ployment demand functions. In this chapter we will also give 
the structural changes of output, population and supply and 
demand for employment in the sampling period 1 9 6 1 - 1 9 7 1 as well 
as the development of some other economic magnitudes related 
to employment demand and internal migrations. 
In the third chapter, we will refer to the theoretical 
consideration of employment demand. The problems of specifi-
cation and estimation of employment demand functions in manu-
facturing are included in the fourth chapter. Furthermore, in 
the fifth chapter we realize the empirical analysis of the em-
ployment demand eq.uations in manufacturing and the testing of 
statistical significance of the equaliions estimated, 
1,4. Sample period, choice of some Latin American countries 
for empirical analysis of the subjects examined and sources 
of statistical material used 
Ihis study as defined by its purposes, will cover the 
period from I 9 6 0 to 1 9 7 1 inclusive. Thereafter the end of this 
period ( 1 9 7 1 ) » important statistical data concerning Industrial 
employment, value-added, price of labour, etc. for some of the 
countries involved are not available. Moreover, the effects 
of international or local events that took place in some of 
the selected countries in the period out of the sample, will 
not allow us to use the statistical data for empirical analysis 
and for comparative purposes from the point of view of their 
reliability. On the other hand, significant changes occurred 
- e -
in the structure of output, in iiarmfacturing and in the 
supply and demand for employment in the period 1960-71 while 
the internal migrations of these countries experienced an up-
wards trend in the above period. Finally, time series of 
twelve observations can be considered satisfactory for the 
statistical analysis of an economic phenomenon as it is in-
dustrial employment in the present study. Our intentions for 
the choice of the countries that will consist of the sample 
for study are to include those countries^=^ which: i) have a 
degree of industrialization and urbanization at a high level; 
ii) have an average grov/th rate over than the average rate of 
all Latin American countries as a whole; iii) have a surplus 
of labour force; iv) have experienced structural changes in 
population and in output and v/hose industrial empD.oyment 
demand has followed an upwards trend in the sample period 
1950-70. Based on these characteristics the countries select-
ed for study are Chile, Venezuela, 
The sources of statistical material about the demographic 
and economic magnitudes v/hich are involved in this study are 
the official publications of the following organizations and 
institutions: 
- United Nations (Yearbook of National Accounts Statistics, £tc.) 
- Economic Commission for Latin America, United Hations ( s t a -
tistical Bulletin for Latin America, etc.) 
- Latin American Demographic Centre, United Nations (Demographic 
Bulletins, etc.) 
1 8 / The Latin American countries have also a high rate of pop-
ulation growth, unequal distribution of income and they 
are capital-importing covintries, 
1 9 / The average annual rate of growth of the gross domestic 
product was 5 . 3 percent in the period 1 9 5 0 - 7 0 for all 
Latin American countries as a v/hole and this rate showed 
a slight increase (4-6 percent) if we compare with the 
previous decade 1 9 5 0 - 6 0 ( u , N. Eoonomic Commiseion for 
Latin America, Economic Fiurvey o f Latin America, 3 9 7 0 . 
United Nations,~¥ew York, 1 9 7 0 . pp. 9-ll)T 
_ s 
- International Labour Organization (statistical Yearbooks, 
Projections of labour force for Latin America^ etc.) 
- Institutions of National Statistics of the selected coun-
tries (Yearbooks, surveys, etc.) 
- Centres of economic planning in the selected countries 
(Yearbooks, research, etc.) 
In spite of the efforts nade for the collection of 
detailed and completed statistical data as they are required 
for the present study, however, these have not been obtained 
satisfactorily for some countries. Therefore, the limitations 
to the present study imposed by the statistical data are 
heavy as they will appear in the empirical analysis of the 
subject examined. 
20/ These limitations increase more due to the fact that 
some indices used or quantitative expressions of some 
demographic and economic variables vary considerably in 
the degree to which they are comparable between the same 
time series of different countries and in few times, 
between series of the same country. 
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2. OVERVIEW OF THE STEUCTURii) 03? THE ECONOHY, DEVELOPMENT OP 
POPULATION, INTERNAL IIIGRATICNS AND CHAN(ÍBS IN 
LABOUR PORCE PGR THiD SELECTED COUNTRIES 
2.1, In-fcroduction 
In this chapter the main characteristics of the economy-
will be given as well as the development of some economic and 
demographic magnitudes used in the present study of the selec-
ted countries. Thus, the sectoral structure of output and its 
development during the sampling period 1960-1971 will be referr-
ed to. The development of some economic variables which may-
consist of the detenninants of industrial employment demand 
will also be referred t o . ^ Furthermore, the changes in pop-
ulation and internal migrations towards the urban-industrial-
areas of the countries will be described. Finally the develop-
ment of supply and demand for employment and mainly in the 
modern sector of the economy will be analyzed. Thus, on the 
one hand there will be a clear picture of the economic and pop-
ulation situation of the selected countries for study and on 
the other hand, the development will be known of some of the 
main economic and demographic features of these countries in 
the past period, whose investigation will play a vital role in 
the over-all study. To obtain the aforementioned picture and 
to analyze the development of these main variables, descriptive 
statistics v/ill be used, that is, the indicated statistical 
tables which will be made on the basis of censuses or surveys 
data. 
2.2. In the case of Chile 
2.2,1. Sectoral performance of output ' 
The economic growth of the Chilean economy was 4.44 per-
cent in the period 1960-1972, This rate of growth is at the 
same level as it was in the previous decade, 195G-1960 (4.58 
T7 It is probable that for some economic or demographic mag-
nitudes their definitions or some elucidations may be 
required as regards their (quantitative expresions, the 
indices used, etc,This, of course, will be done in this 
chapter during the description of these variables. 
Table 2.2.1,1. 
THE DSYEtiOPMENT OP GROSS DOMESTIC PRODUCT, ITS COMPOSITION AND RATE OP GROWTH IN MAJOR 
SECTORS IN THE PERIOD 1960-1972 
(in million Escudos 




Average rate of 
growth io 
1 9 6 0 1 9 6 2 1 9 6 4 1 9 6 6 1 9 6 8 1 9 7 0 1 9 7 2 
1 . ' Agriculture 1 6 2 5 " l 6 4 5 1 S 2 7 1 9 2 9 2 1 1 4 2 0 6 9 2 0 4 9 
Index of change 1 0 0 . 0 0 1 0 1 . 2 3 1 1 2 . 4 3 l i s . 7 1 1 3 0 . 0 9 1 2 7 . 3 2 1 2 6 . 0 9 
1 : 4 1 1 . 5 6 1 0 . 5 0 1 0 . 6 8 1 0 . 0 4 1 0 . 4 4 9 . 5 4 8 . 6 5 
2 . 
a/ Industrial-^ 5 4 9 9 6 6 1 1 7 3 1 5 6 1 5 5 8 4 6 4 9 0 6 8 1 0 1 0 3 
.Index of change 1 0 0 . 0 0 1 2 0 . 2 2 1 3 3 . 0 2 1 4 8 . 3 0 1 5 3 . 9 2 1 6 5 . 2 3 1 8 3 . 7 2 
. 2 : 4 3 9 . 1 1 4 2 . 1 8 4 2 . 7 S 4 2 . 4 3 4 1 . 8 2 4 1 . 8 9 4 2 . 6 5 
3 . Services 6 9 3 5 7 4 1 6 7 9 5 7 9 1 3 7 9 6 6 3 1 0 5 3 6 1 1 5 3 7 
Index of change 1 0 0 . 0 0 1 0 6 , 9 4 1 1 4 . 7 4 1 3 1 . 7 5 1 3 9 . 3 4 1 5 1 . 9 3 1 6 6 . 3 6 
3 : 4 4 9 . 3 3 4 7 . 3 2 4 6 . 5 3 4 7 . 5 4 4 7 . 7 4 48 . ,57 4 8 . 7 0 
4 . Gross domestic 
product 1 4 0 5 9 1 5 6 7 2 1 7 0 9 9 1 9 2 2 1 20 2 4 1 2 1 6 9 1 2 3 6 8 9 
Index of change 1 0 0 . 0 0 1 1 1 . 4 7 1 2 1 . 6 2 1 3 6 . 7 2 1 4 3 . 9 7 1 5 4 . 2 9 1 6 8 . 5 0 
1960- 1966- 1960-
1956 1972 1972 
2.90 1.01 1.95 
6.79 3.63 5.21 i 
4,70 5.96 4.33 
5.35 3.54 4.44 
H H 
Sources; i) Oficina de Planificaci<5n Nacional, Cuentas Nacionales de Chile I960 
1972. 








percent) but it is less than the target set by international 
organizations'!/ Furthermore, the rate of economic growth (4«44 
percent) is more than twice above the population growth and 
consequently, per capita average annual rate of growth is above 
2.1 percent in the period under consideration. Ihus, per capita 
income,-^ which is also used as a measure of the degree of economic 
growth of the country was US$ 590 in 1972 and from this point of 
view, Chile can be considered to be a developing country.-^ The 
average rate of per capita growth was 2,1 percent in the afore-
mentioned period (1960-1972). Referring to sectoral performance 
of Gross Domestic Product (ffDP); an.table 2.2.1.1, it is observed 
that, at the end of the sampling period (l972) it had increased 
to 60,50 percent, the greatest income being experienced by second-
ary production (83.72 percent) and the lowest one by primary 
production (26.09 percent)* Secondary production increased its 
2/ Ihe international development strategy provides that the rate 
of growth should be at least 6 percent for the developing 
countries. But in this case it is worthwhile mentioning the 
conclusion of the United Nations Economic Commission for 
Latin America that the rate of growth of 6 percent cannot be 
considered high enough for Latin American countries as a whole 
to overcome the serious socio-economic problems, (United 
liations, ECLA, Economic Survey of Latin America. 1970)» 
United Nations, New York, 1972, p» 3. 
j / Per capita income is the most suitable indicator for measur-
ing the degree of economic growth and it is used for inter-
national comparisons between countries as regards the level 
of their economies, (Kanelopoulos, A,, Economic Development, 
Vol. I, Athens, Greece, pp. 105-106 and" TEIIPO, General 
Electric's Center for Advanced Studies, Population Growth 
and Economic Development, California, pp, 1-2. 
According to this main indicator of the degree of economic 
growth, developing countries are considered to be those 
ecomomies whose per capita income does not exceed 25 percent 
of the corresponding per capita income of the United States. 
(Kanelopoulos, S,, Economic Development} . cit. pp. 105-
107.). 
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share in (JDP from 39.11 percent to 42.65 percent while the agri-
cultural one showed a slight drop from 11.56 percent. The ter-
tiary sector had e:cperienced an increase of 83.72 percent in the 
same period. The rate of growth of secondary production was 6.79 
percent in the first sub-period (1960-66) while in the second 
sub-period (1956-72) it was 3.63 percent. Table 2.2.1.1. gives 
more details as regards the development of gross domestic product 
(&DP) and its structural changes during the period 1960-72. As 
a conclusion, from the examination of output, its development 
and its sectoral changes in the period 1960-72, we can say that 
the structural changes of output, in conjunction with the rate 
of growth of primary and secondary production can be considexed 
in general as favourable points of Chilean economy, 
2*2.2. Population development and internal migrations 
The last two population censuses were conducted in I960 
and 1970. The total population of Chile in accordance with 
the 1970 census was 8 853 thousand inhabitants and it had in-
creased in more than 1,4 million people in the decade 1960-70, 
i.e. 1.97 percent per annum on the average. Based on the pop-
ulation estimations made by OELADE,-^ the Chilean population-^ 
reached 9 715 thousand inhabitants in 1972 and consequently, 
the average annual rate of population growth was 2.09 percent 
in the period 1960-1972 which can be considered high. The pop-
ulation structure by age and sex has not changed between the two 
census years I960 and 1970, Thus, for the sexes it can be said 
that they are evenly balanced with a surplus of women and for 
the distribution by age, the population can be considered normal 
in the sense that the proportions indicated exist among young 
age-groups, economically active population and old age groups. 
Internal migrations are mainly population movemjnts from rural 
to urban areas. More specifically, they are movements of agri-
cultural labour force to urban -industrial- areas. The dis-
tribution of the population in urban and rural population was 
75.1 percent and 24.9 percent respectively in the last census (l970) 
¿7 United Nations Latin American Demographic Centre (CELADE), 
Boletín Demográfico, Año IX, N® 17. Santiago, Chile, 1976. 
6/ The mean crude population density within the territory (742 
2 \ 2 thousand Km ) was 13,1 persons/Km in 1972 compared with 10 p 
persons/Km in 1960. 
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thai; is, the urban population formed in 1970 three 
quarters of the Chilean people. The urban population exper-
ienced a considerable increase (52.5 percent) in the period 
1960-1970 and it was 6 660 thousand inhabitants in 1970,-^ 
Finally, the high rate of growth both of population and urban 
population increased the population of the cities which is to 
considered as being nearly pure urban centres. Thus, in 1970 
the number of cities whose population was 65.6 percent of the 
total population of the country was 9S and it showed an in-
crease of 93.5 percent during the period 1952-1970.-^ 
Based on what was said previously, the conclusion can be 
reached that the population of Chile is characterized in the 
main by a high rate of growth and a considerable enlargement 
of urban population and an increase of the number of cities 
iand of course of their population. 
"JJ" The percentage distribution of urban and rural population 
of the country by province varies in each province. There 
are provinces whose population is urban (over 90 percent or 
over 80 percent). In sixteen of the 25 provinces of the 
country, the urban population is more than one half of the 
population of the provinces (Athanassiou, S., Urbanization 
and Industrial Development in Latin American Countries. 
United IJations Latin American Demographic Centre (CSLADE) , 
Series A, N" 125, 1974, Santiago, Chile. pp. 15-21. 
8/ Due to the importance of internal migrations toviards urban 
-industrial- areas in this study they will be referred to 
in the relevant chapter in more details. 
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2.2.3. liBbour market in industrial areas 
2.2.3.1. Economically active population. 
Classification» approach and sources 
As it is known, total population is broken down 
into two categories: economically active and non economically 
active. The first category comprises all persons of a given age 
and over,-^ of both sexes, who participate in the economic life 
of a country, i.e. they consist of the available manpower of the 
country for production of goods and services. These available 
persons to work in any given period -year- reflect the supply 
side of labour of the country, Por the evaluation of economical-
ly aQtive population the terminology adopted by population and 
statistical commissions in the official languages of the United 
Nations-^ is applied. As regards the approach of evaluating 
economically active population, we apply the approach "labour 
foce" which, as it is known, is based on the activity of each 
of several persons during a determined period of time. The 
sources of statistical data which are used for laboux force 
evaluations are censuses, industrial surveys, etc, and from this 
point of view the aforementioned approach for evaluation of labour 
force is indicated,^ Finally, the ratio of labour force by age~ 
group and sex to the total population of the same age~group and 
sex gives the degree of participation, that can be written as 
follows; 
where L^ : Labour force, in population age group and sex, i 
P^ : Total population of this age-group and sex, i 
e^ : Coefficient of participation rates of labour 
force, in population age-group and sex, i 
l7 The minimum age limit of a person to be counted as economical-
ly active varies in each country. This age limit is 12 years 
for most of Latin American countries, 
^ United Nations, Application of International Standards to 
^ e".svis Data on the Economically Active Population, p o pul a t i o n 
Ftudie's 9, United Nations, New York, 1951. 
3/ Athanassiou, S,, Manpower Plannin,^ in G-reece, The English 
University Press Ltd.,, London, 1974, pp. 170-171, 
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EconoBiically active population is further broken down into 
employed and unemployed persons. Employed persons in the census 
definition are those who had an occupation and received for this 
labour a remuneration in money or kind during the period determin-
ed by census schedule,-^Unemployed persons are all persons who 
are looking for work and that had a job previously. 
2,2 ,3 12 o Changes in Chilean population by economic 
activity 
First, a sximmary of the composition of population from 
the economic point of view in both census years 19S0 and 1970 will 
be given.-^ (See Table 2.2.3.2.1.). 
Prom Table 2.2.3.2.1. it comes that economically active 
population whose rate of growth was 0.95 percent during the 
period 1960-1970^ amounted to 2 624 thousand persons and it was 
29.54 percent of the total population in the last census (1970). 
This percentage of economically active population is less than 
the percentage (32.39 percent) in I960 even though, active pop-
ulation had increased by 9.89 percent during the period 1960-1970. 
So we see that a serious reduction in the share of economically 
active population occurred between the two censuses, I960 and 
1970. The reasons for this phenomenon of relative decline of 
economically active population are the terms of a change concern-
ing the definition of a part of population as active population, 
changes in structure, retirement age, etc. Percentage changes of 
the categories (pensioners, students, etc.) of non economically 
active population between the two censuses, I960 and 1970 as-
certain the aforementioned reasons of the decrease of economically 
active population proportionally. 
Finally, changes in economically active population also oc-
curred by rural and urban areas due to the structural changes of 
Chilean economy as we saw it in section 2.2,1, of the present 
Chapter. Some of these changes will be referred to in the next 
section in which industrial employment development will be analyzed. 
Economically active population estimates for 1972 have not 
yet been tabulated. 
This part of labour force reflects the demand side of 
labour of the country. 
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Table 2.2.3.1.1. 
THE COIIPOSITIOÍI OF ECONOMICALLY ACTIVE POPULATION IN THE CENSUS 
YEARS I960 AND IS70 
I960 1970 
Population bY Percentage of Percentage of 
economic activity Absolute EAP as regards Absolute EAP as regards 
number the total number the total 
population population 
Economically active 
population a/ 2 588 667 52.59 2 624 81 29.54 
employed 2 229 062 50.25 2 474 878 27.86 
unemployed 112 920 1.55 116 415 1.51 
aspirant labour 46 685 0.65 55 526 0.58 
Economically non 
active popula-
tion a/ 2 557 400 54.68 5 247 512 56.55 
pensioners 122 405 1.66 227 854 2.56 
home house-
worker 1 622 009 22.00 1 855 709 20.86 
students 668 595 9.06 1 074 955 12.10 
others 144 595 1.96 90 996 1.02 
Population of 
Chile 7 574 115 8 884 768 
Sources; i) Dirección de Estadística y Censos, XIII Censo de 
Población, 29. de noviembre de I960 •""sVr ie A, 
Eesumen del País, Santiago, Chile7 
ii) Instituto Nacional de Estadísticas, XIV Censo de 
Población y III de Vivienda, 1970, Características 
Básicas de la Población. Santiago, Chile, 1975. 
^ Economically active population and economically non-active 
population refers to persons 12 years and over. 
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2.2,3.3. Employment and uiiemployLient In the industrial 
areas 
The employment in manufacturing industries according 
to ODEPLAN estimations-^ was 413 thousand persons in I960 and 
it experienced an increase of 36,4 percent during the period 
1960-1970. At the end of this period (l970) employment in manu-
facturing amounted to 563 thousand persons,-^ 
Table 2,2.3.3.1. 
LABOUR SUPPLY, EMPLOfflEliT AUD UNEMPLOTOEUT LEVELS IIT THE CENSUS 




T , J . -, Hanu-Industrxal^^^^^^^ Total areas ^^^ 
_ , . . - Ilanu-Industrial-factur-ereas xng 
Labour supply 2 494.3 1 726.3^428.9-^3 185.3 2 392.0^580-.9^ 
Employment 2 317.0 1 605.9 412.6 2 994.2 2 256.2 562.9 
Unemployment 177.3 191.1 
Source; Oficina de Planificación nacional, División de Recursos 
Humanosí 
^ Census data. 
Estimations on the basis of available data (sample) tabulated 
by the National Statistical Institute ( I N E ) . 
67 Due to the lack of adequate statistical data regarding the 
Chilean population by economic activity (labour supply, 
employment, etc.) two sources are used: National Statistical 
Institute (INE) and ODEPLAII. Between the data tabulated by 
these two Institutes there is a differences This difference 
of course does not reduce significally the general picture 
that we will try to give about the active population, em-
ployment, etc. in this Chapter. 
ij A realistic measure of actual employment is its expression 
in terms of man-hours. This measure will be used in the 
quantitative analj^sis of industrial employment. In this 
section, we want to give a general picture of employment 
and unemployment in Chile, 
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This increase of nanutacturing eriployuent can be considered 
satisfactory, comparing the increase of labour supply in the 
0/ 
industrial areas of the country,--' and it was a result of the 
over-all structural changes of Chilean econony, which occurred 
in the period under consideration (lS60-1970), and mainly the 
increase of secondary production (83.7 percent) and wages in 
industries,-^ Por a better understanding of the influence of 
these two factors on employment in manufacturing industries, 
diagram 2.2.5.3.1» gives, by means of appropriate indices, the 
development of.production, employment, wage and labour productiv-
ity for the period 1960-71. But, in spite of the favourable 
development both of employment and production in manufacturing, 
however the unemployment problem in the industrial areas and in 
the country as a whole remains serious as it will be seen below. 
This problem, due to its importance in the over-all future 
economic growth of the country, perhaps will be an obstacle i 
Unemployment in the industrial areas was estimated at 91 thousand 
persons approximately in 1970 (April^^4?hicla consists of about 4 
percent of laboixr supply of the areas. Unemployment in the 
industrial areas with seasonal unemployment in the agricultural 
sector of the economy is expected to range from 8 percent to 
10 percent in the coming years.^'^ Indeed, unemployment amounted 
to 9.2 percent of labour supply in 1974» in accordance to ODEPIAN 
d a t a . ^ ^ 
Labour supply in the industrial areas has increasád by 38.6 
percent in the period 1960-1970. Of course, the labour 
supply in these areas involves, apart from the manufacturing 
employment, the employment in the tertiary sector of the 
economy, etc. 
2/ Wages in manufacturing industries had increased more than 
two times in the period 1960-1970. 
1 0 / national Statistical Institute (INE), XIV Population Census 
(sample) 1970, Santiago, Chile, 1971. 
.11/ The above figures of unemployment are considered to be with 
a zero net migration. 
12/ Oficina de Planificación Nacional, Primer Plan Uacional Indi-
cativo de Pesarrollo 1975-1980 (Versión Preliminar), Santiago, 
noviembre de 1974. 
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Finally, considerable changes in the size and the structure 
of labour supply of rural and urban areas occurred during the 
aforementioned period 1960-70. These changes can be mainly 
attributed to the internal migrations which took place in this 
period-5^ and which will be dealt with in the relevant 
chapters, 
13/ The Chilean population development is also characterized 
by a considerable enlargement of urban population as 
said elsewhere in this study» 
C h a r t 2 , 2 . 3 . 3 . 1 . 
A N N U A L I N D I C E S O P P S O D U C T I O N y U l I P L O y i - i S N T , V ^ A G E S A N D L A B O U R 
P R O D U C T I V I T Y I N l á A N U P A C T U R I N G P R C M I 9 6 0 T O 1 9 7 1 
I n d e x 
2 0 0 , 0 L 
150.0 h 
100,0 
I960 Y e a r s 
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3. THEORETICAL COlíSIDERAlIOHS OP EMPLOYMENT DBMAITD 
I1Í MAFUMCTÜKIÍIG 
3.1. Industrial employment 
Here we will give a general picture of the employment in 
the industrial sector of the economy in mathematical forms, 
First, we will express the industrial employment in matrix 
form: Thus, the employment in the industrial sector of the 
economy which consists of n types of labour in an industrial 
branch and of k industrial branches, in matrix form, can be 
written as follows: 
i?— 
H i ^13 ^in 
I22 ^an 
^id = ^ 3 1 I52 ^35 ^3n (1) 
where 
type of laboui', i 
industrial branch. 3 
i = 1,2,3,...n 
ó := 1,2,3,.. .k 
total employment in the industrial 
sector of the economy 
It is obvious that some types of labour of certain in~ 
dustrial bitanches may not be reciuired in their productive 
process and consequently, the elements of the matrix of these 
types of labour will be ec|,ual to ssero. The same can be made 
for some elements of matrix, i,e. they will be equal to zero, 
which refer to some industrial branches that do not exist in 
the industrial sector of the economy. 
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Secondly, we will express the industrial employment in sum-
mation form: Thus, the industrial employment of n types of 
labour in an industrial branch can be written as follows: 
L.. = é l . . (2) 
where 
ij " S i ij 
Ij • = "fcype of labour^ i and ^ in an industrial branch, j 
I.. = sum of n types of labour in 
^ an industrial branch, j 
i = 1,2,5». .a 
J = 
and the industrial employment of a type of labour in k indus-
trial branches can be written as follows: 
where 
1.. = type of labour, i and 
^^ in an industrial branch, 3 
L.. = sum of a type of labour,i 
^ in k industrial branches 
i = l,2,3y...n 
j = l,2,35«*»k 
Hence, the industrial employment as a whole in this sector 
of the economy ae it comes from (2) and (3) forms can be written 
as follows: 
n k 
= n . ( 4 ) 
i=l 3=1 
where 
1. . = type of labour, i and 
^ in an industrial branch, 
L.. = sum of n types of labour in k 
^ industrial branches, i.e. the 
total employment in the indus-
trial sector of the economy 
i = 1,2,3,...n 
3 = l,2,3,*«»k 
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Of course, in the present research we will refer to employ-
ment of the most important industrial branches or types of labour, 
from the point of view of the number of employed, persons and ex-
pected development in the coming years and consequently, many 
elements of matrix form will be equal to zero. Por these 
reasons, the summation form for the estimation of the total 
employment of some types of labour and in certain industrial 
branches will be more useful. 
Furthermore, we will try to refer to employment of the main 
industrial areas, [Phis is because the majority of industrial 
units are concentrated in a fev/ areas of a country and mainly 
in metropolitan areas as vre will see during the empirical analysis 
of employment for the selected iatin American countries of this 
research. The mathematical forms, matrix and svimmation, can be 
also used for the expressión of employment of these industrial areas 
as previously, with a wide application of summation form foi* the 
aforementioned reasons, 
5.2, Technological progress 
3.2.1, Meaning 
It is known that as time goes, innovations (changes in tech-
nology) take place which are gradually introduced in the product-
ive process. Technological changes which involve the substitution 
of a new resource which is abundant for a scarce resource will 
contribute to an increase of o u t p u t . ^ In the broadest sense, 
by the term "technological progress" we mean the employment of 
all means of production, economic, technical, organizational, 
etc. for a further increase of o u t p u t T h u s , the achievement 
of any output level with smaller amounts of inputs used means 
an increase of technological progress. 
y I n the empirical analyses, it is obvious that the formulation 
of a general direct relationship between a change in techno-
logy and the employment of any resource is very difficult. 
However, it is possible to predict quantitatively the effects 
of technological progress on the industrial sector of the 
economy, 
^ Changes in technique can be distinguished from changes in 
technology due to the fact that they do not involve the 
employment of a new resource. 
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3.2.2, Technological pro{;rass and output.^inpucs 
Many writers fcave proved the greatest importance of tech-
nological progress to total increase in output. They have also 
attemped to derive the relative proportions of ov.tput increase 
which are caused by technological progress<,-2/ Both Solow, T, in 
his research mentioned and other writers have tested for techno-
logical progress and have found it neutral on the average, that 
isj it simply results in a constant percentage addition annually 
tc output.—'^ Others writers with various methods hava studied 
the results of technological progress with the effects of in« 
5/ 
puts.-- Thusj we must confront these effects, in a long-run 
term, in order to be led to true conclusions during the empiric-
al analyses of production and labotir functions.-^ As Professor 
3/ Solow, 3,J "Technical Change and Aggregate Production 
Junction", B^eview of Economic and Statistics, Vol, XXXIX, 
August 1957. 'í5"omar, É , , "On the measuremont of Technologic-
al Change", The Economic Journal:, Vol. LXXI» December 
1961, Brown, M,, "On the Theory "and Keasurement of Techno -
logical Change", Cambridge, England, pp, 10-38. 
^ Economic theory distinguishe between neutral and biased 
(non-neutral) technological progress. The definition of 
neutrally is given in section 3.1 of this chapter, in which 
we deal with the productivity of inputs. About the clas" 
eification of technological progress, the neutrality etc», 
see the studies made by Asimalcopoulos, A, and Weldom, C,, 
"The Classification of Technical Progress in Models of 
Economic Growth", Economj.ca, Vol„ XXX, 1953, Pesec, 3,, 
"neutrality of Technical Progress", Review ofEconomics and 
Statistics, Vol, XIV, 1953. 
5/ Massel, B., "Capital Pormation and Technological Change in 
the United States lianufacturing" . Eeview of ^ con o t a ics and 
Statistics. Vol. XLII, liay I960. Diamond, A., "Technical 
Change and the Measurement of Capital and Output", Reri^ew 
of Economic Studies, Vol, XXXII, 1961. Banerji, H,, í^^h-
nical Progress and the Process of Economic Development. ~ 
Netherlands University, foundation for International Coope-
ration, 1966. The Hague. In this research, the author at-
tempts to assess the relationship betv/een technolo-
gical progress" and the employment of labour. See also the 
study made by Tokman, V., Pistjri.bucián de Iap;reso, T e ^ a ^ O ^ 
gia y, Empleo. ILPES, Naciones Unidas N® 23. "Santiago, 
Chile, 1975. 
Kuh, E,, "Income Distribution and Employment over the Busi-
ness Cycle". The BrooJcings Quarterly Econometric laodel of 
the United StaTes. Horth Holland Publishing Co., Amsterdam, 
' Í 9 6 5 ¡ p F r 2 4 i r 2 4 3 . 
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Th, Schulta says as regards the effects of employment of a re-
source in the aforementioned functions^ wo must measure the re-
source and its effects and not treat all or the part of the un~ 
explained residual by simply calling it "and advance in techno-
logy",-^ We also said in the previous section 2.1. that the 
technical advance enter gradually on larger sectors of the eco-
nomy and mainly in industrial sector.-^ Thus, the impacts of 
technical advances in industrial sector of economy depend on the 
speed that they transfer to it and consequently the decisions 
9/ concerning the adoption of these advances must be made rapidly.--' 
5.3. Economic Theory 
3.3.1. Productivity of inputs^ capital and labour 
The increase of technological progress causes an increase 
of productivity of the inputs, labour and capital. The product-
ivity of these two factors, labour and capital, can be expressed 
as follows: 
The productivity of l a b o u r ^ ^ 
y 
« 1 = Í ( 1 ) 
7 / S c h u l t z , Th,, "Connections between Natural Resources and 
Economic Grwoth", In Natural Resources and Economic Growth, 
ed. Spengler, J., Washington, D.C,, 1961. 
8/ Of course, we will not enter in more details as regards the 
relationship between "technological progress" and "employ-
ment" neither will we try to explain the extent of the dif-
fusion of technological progress throughout an industrial 
sector, because these explanations are out of the purpose 
of this research, 
9/ The decisions for the adoption of major technical advances 
are those that include additions to available capacity and 
those that refer to the displacement of functioning facili-
ties and to the replacement of capacity withdrawals (Cold, B., 
Pierce, W. and Rosegger, G., "Diffusion of Major Technologic-
al Innovations in U.S. Iron and Steel Manufacturing". The 
Journal of Industrial Economics, Vol. XVIII, ouly 1970, 
10/ The term "productivity" refers mainly to the productivity 
of labour or the output per hour employed. The computation 
of productivity of labour in industry is a great problem due 
to the existence of many difficulties as regards the increase 
of prices, cost etc, (Eevinw "Productivity". Greek Product-
ive Centre. Athens, Greece, 1974. pp« 10-12). 
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where 
Y : output level 
Ii : employment 
and 
The productirity of capital 
« 2 = i ( 2 ) 
where 
Y : output level 
•C : capital 
Furthermore, the relationships (l) and (2) can be written 
as follows: 
^ = I (3) 
and 
JL. _ 0 
«2 ^ ^ (4) 
Thus, the relationships ( 3 ) and ( 4 ) , an increase of pro-
ductivity of labour, Q^, and of capital, Q^, respectively, that 
is, an increase of technological progress, mean either the same 
output level with smaller ajaounts of inputs used or the increase 
of output level with the same amounts of productive factors, 
capital and labour. This is illustrated diagrammatically in 
Pig. 1. Thus, diagrams 2a and 2b show the achievement of the 
same output level with smaller amounts of inputs used and the ' 
increase of output level with the same amounts of productive 
factors, respectively. The technological progress which in-
fluences only the output level by an increase of productivity 
of both inputs, while the proportional relationship of their 
amounts used remains constant, is called neutral change. ü / 
11/ Brown, IJ,, On the Theory and IJeasurement of Technological 
Change. Cambridge, England. pp. 10-38. 
I n p u t 
( c a p i t a l ) 
i ' i g u . r e l ( a ) 
O U T P U T - I N ? U : : ' C ?TJI70[:- ICÍ IS 
I t . i s a s s u m e d t h e , t Y ^ = Y | 
I n p u t ( l a b o u r ) L 
F i g u r e l ( b ) 
O U T P U T ~ INPUTS i'UliOTIOirS 
I n p u t 
( c a p i t a l ) 
I t i s a s s u r a o d t h a t Y ^ ^ Y ^ 
I n p u t ( l a b o u r ) L 
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3.3.2, Theory of Production 
On the basis of the theory of production, it comeá that 
the changes of the output levels cause changes to the amounts 
of the productive factors A diagrammatic illustration, 
Pig. 2, will help us to see these changes of amounts of factors 
caused by an increase or a decrease of the level of production. 
So we consider the two axis, horizontal and vertical, as repre-
Benting the two inputs, capital, C and labour, L, respectively. 
Let us suppose that for the output level, Y^, represented by its 
curve, the amount of the factors capital, C and labour, L, Oa^ 
and Ob^, are required. The ratio of these two amounts, Oa^^^ , 
is given by the line, C^L^ and N^ ie the point of equilibrium} 13/ 
If we want to increase (or decrease) the output level as 
for instance, from Y^ to Y^ (or from Y^ ^ to Y^), then the amounts 
used of inputs for this new level of production, will be Oa^ 
Obg (or Oa^ and and the new point of equilibrium will be at 
ITg (or Nj). Thus, we observe that an increase (or decrease) of 
output level will cause an increase (or decrease) of demand for 
the factors, capital, C and labour, Ii. In other words, the afore-
mentioned ascertainment can be expressed as follows: the amount 
demanded of a productive factor is an increasing function of the 
output level. 
Hence, in the case of labour we will have 
L = f(Y) (1) 
where 
I % amount of labour 
Y : output level 
127 Ferguson, G.E., Micro-Economic Theory. Texas, U,S.A., 
Richard D. Irwin Inc., 1969. pp. 159-164 and Sarantides, S. 
Publishing Co., Piraeus, 1971. pp. 231-235. 
1^/ The elope (negative) of the curve means that an increase of 
a factor causes a decrease of the other factor while its 
convexity shows the manner by which these changes take place. 
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and we specify thab none oi^  ths variables may take negatire 
values, i ^ c , Jj 0 and Y 0, 
PurthRrmors, it is also kncwn fr^'a the micro-economic 
theory that the amount demanded oí a productive factor is a 
decreasing function o"^  the price of thj.s factor. To sho"?? this 
we assume a) the price of labour iiiore&soc while the price of 
capital is fixed and b) the enterprise wints to keep the same 
level of production, Y^. It is known that an increase of 
price of labour will cause on the one hnnd, a decret'.se of its 
amount used, icCo from Ob^ to Ob^ and on th?? other hand, an in-
'jrease of the i^mount of capital, l.e.j from Ca^ ^ to Oa^ due to the 
substitution of labour by capital, an effsct which is called 
"substitution effeot",—'^ The ratio, is represented 
"l4y7 On the basis of the production function 




ing the above function, i.e, 
¿Y^ dY., 
d-cf • ^ dX; = ° 1 ""'I 





The ratio, C^ / ^^ , is called marginal rate of substitution 
and it shows the ' 1 rate of substitution of íc.c''qv L- by the 
factor C- in the given point of curve, ii^  , '.Phis ratio may be 
also constant or eqvial to seroc 
Fig. 2. O U T P U T — INPUTS FUtMOTIUtMü 
Input 
(capi ta l ) 
output levels 
output l e v e l , Yg 
input (labour) L 
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by the line C^L^ and the nevr poiut on. q-'.iilibi'i-jm will be at 
So we can say that an iiicrea&e in tl'-j price of labour 
caused a decraase of its a^rount usecl, the Bubstitution of labour 
by capital and an inc-T-easa of the amount used of capitalc Thus, 
in the employment demand function, the determinative factor, 
price of labour, P, has an inverse correlation to the size of 
employment demand. Hence the employiasnt demand function (l) can 
be written ae followsj 
L = f(y,P) (2) 
where 
I,Y ; as in relationship (l) 
P ! px-'ice of labour 
and we specify cn the basis of what we said previously, that the 
price of labov.r will talcs negative value, i.e,, P 0, 
3 . 4 . E m p l o y s i c n t d e m a n d f u n c t i o n s 
5 . 4 . 1 . P r i n c i p a l e j j ' o l o y m e n t d e m a n d d e - t e r m i n g v i t g 
Here we will descj/ibe the main factors which seem to 
determine the size of emplcyident demand in manufacturing in-
dustries, In section 5,2 we have already determined two Diain 
factors, output level, T and price of labour, P, which affect 
the size of employment demand. This employment demand function 
is expressed in mathematical form as followsj 








Price of labour 
Symbol of function 
Purthermora, in section 3.1 of the present Chapter it was 
said that by an increase of technological progress the same out-
put level can be achieved with smaller amounts of productive 
factors used or to increase the output J.evel without increasing 
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t h e a m o u n t s ' o f i n p u t s u s e d . T h 3 : . . e i o r s ; " ü h e i n c r e a s e o f t e c h -
n o l o g i c a l p r o g r e s s , c a n b e c o n s i d s r c d a d e t o m i n a t i v e f a c t o r 
o f e m p l o y m e n t d e m a n d 
A s i m p l e a p p r o a c h i n c e d a r • i ' o p r e s e n t t e c h n o l o g i c a l 
p r o g r e s s i s t o u s e a t r e n d t e r n i i , — T h e u s e o f t h i s t e r m i s 
w a r r a n t e d b y t h e f a c t t h a t t h e b e c h n o / . o g i . i a l p r o g r e s a i s n o t 
a c h i e r e d r a p i d l y a n d i t s i n t r o d u c t i o n i n t h e i n d u s t r i a l p r o c e S v S 
t a k e s p l a c e g r a d u a l l y , O ' h x x s , t h e f u . n c t i . o r x ( l ) c a n b e w r i t t e n 
a s f o l l o w s s 
Jj f (y,Pyt) (2) 
w h e r e 
L y Y y x : a s n n r e l a t i o n s h i p ( l ) 
t ; t r e n d t e r m t = ; l ; 2 5 5 , , . , n 
T h e a p p l i c a t i o n o f t e c h n o l o g i c a l a d v a n c e s I n i n d u s t r y ^ i , c . 
t h e i n c r e a s e o f p r o d u . c ; t i y j . t y o f l a b o u r e n ? c a p i t a l w i l l c a u s e 
q u a n t i t a t i v e a n d s t i - u o t u r a . l ( b y a g e a : i d c h a n g e s i n m a n p o w e r 
o f i n d u s t r i a D . u n i t s » S o w e f e e t h a t t h e t e c l . i n o l o g 5 . c a l p r o g r e s s 
w i l l h a ^ e a n e g a t i v e e f f e c t o . u t h e e m p l c y j s i s n t a n d o - o n s e v i u e n t l ; ' ; . ' ^ 
w e c a n s a y t h a t t h e s i g n o f c o e f f i c i e n b c f t h e t e r m n s u t r P . . L 
t e c h n o l o g . l c a l p x > o g x ' C ; . ^ e , t , ' - . a e x p e c t e d t o b e n e g a t i v e , : 
T h e r i u n c t i o n s ( j . ) a n d ( 2 ) e . T p r e s s r e l a t i o n s h i p s b e t v / e e n 
v a r i a b l e s t h r o u g h t i m e e , n d t h e y a . j e b a s & c l t h e a s s u i a p t i o n t h a t 
t h e v a l u e o f e x p l a i n e d v a r i a b l e T i n e a c h p e r i o d ; f o r i . n s v a n c e j 
y e a r , d e p e n d s o . n t h e o ; c p l a r i a t c r y t í - r . ^ . ^ ^ b l i . - v . r h o . ' i e v a l u e s h a v e 
b ' - e n f o x T ^ . u l a t e i i n t h e s a m e p e r i o d » B u t ^ i t i s k n o w n t h a t c u e 
v a l u e o f a n e x p D . a l n t c l v a r i a b . ! e l a a y b e a . f f e c t f ^ c l b y t h e v a l v i e s c f • 
e x p l a n a t o r y v a r i a b l e s i n t h e p r s v i c u s p e - L - i o d s . f o ? . ' i n s t a n c o , o n e , 
t w o y e a r s » O n t h e b a s i s i<f . t h e r í l a t e r e s e a r c h , t h e 
a s s u m p t i o n t h a t t h e e m p l o y m e n x d e p e n d s ¿ l . ^ o o n t h e . o u t p u t l e v e l 
1 3 / T h e t r e n c . e l i a i n a t i o n f r o m e x p l a n a t o r y v a r i a b l e s I . i e q u i -
v a l e n t t o i n t r o d u c x n g t r a u d . t e r m i n t o r e g . r e s & i - j n e q u a t i o n . 
( T i n t n e r , G , , E c o n o m e t r i c s » J o h n W i l e y a n d S o n s , j f n C o , 
N o w Y o r k ; 1 9 3 2 . p p . j -
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in the previous year seemg to be obvious* This assumption in 
a schematic form is illustrated as follows: 
Variables t-1 t-2 .. t-n 




ÍDhus, the functional relationship (2), by the introduction 
of the variable, output level, in the previous year, can be 
written as follows: 
where 
1 = f 
Y, Y., t : as in relationship (2) 
(3) 
Y t-1 output level lagged one year, t-1 
The sign of coefficient of Y^ ^ is expected to be the same 
VYith that of coefficient of ourput level in current period, J•> 
Summarizing what we explained previously, we can say that 
the function ( 3 ) expresses that the employment demand in the 
modern sector of an economy depends on the factors (i) the out-
put level in the current period (ii) the output level in the 
previous period (iii) the compensation of labour and (iv) the 
neutral technological progress. From all these factors affecting 
the employment demand, the increase of output level is expected 
to have the greatest positive effect, while the increase both 
of compensation of labour and technological progress will cause 
the two important negative effects without, of course,overlooking 
the importance of positive influence of the output level in the; 
previous period and the variables which will be mentioned in the 
next sections, 4.2 and 4.3* This function is indicated both for 
an empirical analysis and for forecasts, because it includes the 
main determinants of employment and the variables, output level 
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lagged one year, Y^ ^ and t, trend term, which make it a dynamic 
function. The above employment demand function ( 3 ) , based on the 
explanatory variables which it involves, has been specified by 
Professors Klein, I.E. and G-olberger, S.A. in their econometric 
model for the United States 1929-52 in the following form:'^^ 
L = i-^') (a^ + a^ Y^ + a + a^ t) ( 4 ) 
where 
Y, "fc 5 as in relationship ( 3 ) 
¥ : labour compensation per person employed 
W^: price of output 
Pinally, it is considered advisable to mention here the 
function used by Ferber, H. and Verdorn, E, for the estimation 
of employment in the industrial sector of economy which is the 
following 
L = f (Y, (5) 
So we see that the function ( 5 ) includes as explanatory 
variables the output level in the current and previous period, 
i.e., only two variables, from four variables of the function 
(3), This function can be also used for the empirical analysis 
of the variable under study, employment, 1, in a sample period , 
and for its expected development in a post-sample period as it 
happens for the function ( 3 ) . 
167''~Oein, L.R. and Groldberger, S.A,, An Econometric láodel of 
the United States 1929-52. North-Holland Publishing Co.,' 
1*964. pp. lG - 1 7 . 
Ij/ Perber, R. and Verdorn, P., Research Methods in Economics 
and Business. MacMillan Publi'shing Co., Hew York, 1962. ' 
p. 374. 
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3.4.3 ' Other factors -^eraining ein'jjioyment demand 
Capital can also enter as merely deterrainant in an employ-
ment demand function. a?he importance of this factor increases 
more because as Solow, H. sliowedj capital used embodies technol~ 
ogical progress which occurs over time,'^ Of course, in these 
cases, a serious correlation problem arises and it refers to 
technological progress, which also enters in demand function as 
a trend term, and capital. This correlation, as it has been', 
proved» is much stronger than the correlation of technological 
pi'ogress and output. In order to overcome the aforementioned 
difficulty for the statistical estimation of employment demand 
function, technological progress should be distinguished from 
quantity of capital. But, in a short period like sampling or 
forecasting period that will be used for the analysis of phenomenon 
under study, we believe that this confluence should not seriously 
affect its economic explanation and consequontly we will not take 
away technological progress from capital. Certainly, oapital 
coefficient will involve the influence of technological progress 
and its sign is expected to be positive. 
Thus, the relationship (2) of section 2,1 of this Chapter 
can be written as follows:-^ 
L = f(y,p,K,t) (1) 
where 
L,Y,5,t : as in the aforementioned i-clationship (2) 
K : Capital 
l/" ~SoTów, B, J "Investment and Technical Progress", llathematical 
Methods in the Social Sciences. 1959, ed, Kenneth J, Arrow, 
Sanford, I960. pp, 89-104. 
2/ In many empirical research of employment demand function, 
capital sto ck, K®, or capital stock lagged one year, K|„-I , 
instead of capital, K, is used. So, the functional relation-
ship (l) can be written as follows: 
L = f(Y, K®,P,t) (la) 
L = (lb) 
where 
L, Y,p, 
^t-l year, t-1 
DM D i f l V i O e R A F I A 
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The changes v;hich ar'e caused in the quality of labour over 
time can be considered another factor of employment demand. It 
is knwoii that training, experience, etc, of the workers employed 
in manufacturing production, in conjunction with the technological 
progress will surely improve the average quality of their work. 
Q?herefore, the size of employment demand can be regarded as a 
function of the average quality of labour.-^ 
1 = f(l) (2) 
vrhere I : An index representing the changes in the average 
quality of labourc. 
Of course, the improvement of quality of labour on the 
average, will affect t}xe employment demand negatively, i.e. 
the sign of the coefficient of this factor is expected to be 
negative, 
Finally, the intensity of labour can be also considered a 
determinative factor of employment demand. The introduction of 
this factor in the estimated employment demand function presup-
poses the existence of statistical data on the variation in skill 
or intensity of labour, which are not available up to this 
moment as we said elsewhere in this study. 
l7~''ln""Vmpirical research of employment demand function, an index 
representing the qualitative changes of labour over time 
enters as explanatory variable. 
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5•5• Plassification of eaployment demand 
It is .known that in an industrial unit, production woi"kers, 
salaried employees, ovmers, etc. are employedi Thus, the employ-
ment demand can be classified in two main categories: a) the 
employment of demand for production workers and b) the employment 
demand for overhead workers,-^ So we will have; 
w+s _ VI ^B \ 
where and I®^ stand for the employment demand for production 
and overhead workers respectively in industrial branch, i, and 
s 
for given year, t, expressed in somv^ labour units and the 
is the sum of employment demand for production and overhead 
•workers. 2/ 
Furthermore, the employment demand of these two 
categories may refer to their structure by age and sex,-^ Thus, the relationship (l) can be expressed as follows: 
and 
_w+s -wml2 . ^vnil2 _sml2 
where 
L?., L®. ; as in relationship (2) It » it 
^ Employment demand for male production 
workers aged 12 and over 
: Employment demand for female production 
workers aged 12 and over 
The designation, overhead workers or non~production workers, 
covers a wide range of activities: supervisor worker, office 
personnel, technicians, etc, which are paid by salary, the 
owners, non-compensated persons, etc. Oi, W., "In Labour as 
Quasi-Pixed Factor". Journal of Polj.tical Economy. 
December, 1962. pp. 5 3 C - 5 5 5 . 
2/ Unfortunately, statistical data for working proprietors and 
non-compensated family members have not been tabulated in the 
censuses and indiistrial svirveys for the countries «o which 
the research will refei", 
3 / The minimum age limit of a person to be counted as economical-
ly active is usually 12 years in Latin American countries. 
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j^ sral2 , Enployiiient deuand Xot? male overhead workers it aged 12 and over 
5 Eiaployment demand for femcile overhead workers 
aged 12 years and over 
i : industrial branch i=l,2,3i...n 
t : Time t=l,2,3,»..k 
We think that the analysis of employment demand by sex and 
age structure will give us a clear picture of over-all employ-
ment in the modern sector of an economy, because as it is known, 
the structure (age and sex) of industrial employment changes 
over time due to the industrial development and the increase of 
opportunity jobs both for males and for females, Furthermore, 
the distinction of employment between sexes will help us to study 
in more detail the employment for females whose participation in 
the productive process increases rapidlyy btit their compensation 
is lower compared with that of males due to legistative reasons 
and the quality of their work. 
Finally, such an analysis of employment demand for male and 
female production workers and overhead workers and by age, will 
make it possible to estimate accu.rately the expected population 
movement towards industrial areas caused by employment demand 
increases, which is the second purpose of this study. 
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4. PROBLEMS OP SPEGIIICATIGIT AITD ESTIMASIOII OP EMPLOYUENT 
DEMAND P U N O T I O i i S IIT lLfaTUPAC'IUHIN(i 
4.1. Introduction 
As it is known many probleius, both. iroDi statistical and 
economic points of view, arise during the estimation of an 
economic function as it is the labour demand function. These 
problems refer mainly to 
a) Specification of the model 
"b) Identification of the model, estimation of parameters, etc 
c) Use of available statistical data (time series or cross 
section data) 
d) Quantitative measurement of the variables used. 
The aforementioned problems affect the statistical results 
of the models used and consequently, it is possible that the con-
clusions of this work which of course will be based on such 
results, may not reflect reality as regards employment demand 
in manufacturing. Therefore, it is advisable to determine the 
consequences of these problems on the statistical results ob-
tained before arriving to conclusions. In this chapter, these 
problems will be dealt with as they are related with the employ-
ment demand under study, 
4.2. Specification of the model to be applied 
It is known from the. economic theory that the application 
of any relationship between variables in the empirical data, pre-
supposes the expression of this relationship in mathematical form, 
that is to specify the model, with which the economic phenomenon 
under study will be investigated empirically.-^ The specification 
of a model is based on the economic theory and on information 
relating to the phenomenon to be studied. The mathematical form 
may be a single one or a number of equations, linear or non-
linear. The non-appropriate form of a model may lead to incorrect 
Kout'soyiamiis, A., Theory of Econometrics. McMillan Publish-
ing Co., London, 1973. 12. 
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statistical results aad oonsequsntly; to \xnsafe conclusions from 
the economic point of view as regards the behaviour of particular 
phenomenon being studied, Furthermorej, the specification problem 
of a relationship also involves: a) the number of explanatory 
variables which will be included in the model as well as theii* 
correlation. It is probable that many factors affect an eco-
nomic phenomenon. The specification of some factors from the 
point of view of their quantitative measure is not possible. 
This is because some factors are qualitative factors, while for 
other factors, there are no statistical data available or their 
influence on the explained variable will be very small and conse-
quently their statistical estimation is difficult and doubtful, 
Therefore, we usually try to introduce in the functional relation-
ships to be tested the main factors which affect the variable 
under study, statistical data of which are available for measure-
ment of these factors; b) the existence of a probable opposite 
direction correlation between explained and exp3.anatory variablec; 
and c) the a priori theoretical expectations about the parameterp 
estimates (sign and size) and the statistical criteria on the 
basis of which the model will be accepted from this point of view. 
It is known that many of the basic ideas in economics are 
expressed in the form "given X we shall observe T" as for instance 
in demand analysis. But it is often observed in economics that 
an interdependence between variables exists, and it happens in 
the employment demand function to be studied. In this function, 
there is also an influence n a m i n g from output to employment as 
it is expressed by the production function. Prom these thoughts 
it comes the problem of choice technique of an equation or a 
system of equations for estimation of parameteisof employment 
demand function. The estimation of the employment demand function 
by means of an equation presupposes that there is one functional 
relationship between variables of the function. In other words, 
the fluctuations of dependent variable depend on the changes of 
the explanatory variables, i.e. there is only one direction of 
the relationship. But, ae we said previously, this does not 
exist in the employment demand function. Therefore, the estimation 
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of parameters of labour demand funotiou idust be made by a system 
of equations. In spite of this truth, the empirical research of 
employment demand as we saw in the review of the related research, 
chapter has been made by single equation least squares regres-
sion analysis. Furthermorej one of the purposes of this study is 
to predict the industrial employment demand in the coming years 
and many times the purpose of a study determines the choice tech-
nique for the estimation of the parameters of a function. Thus, 
the technique of least squares regression equation is the most 
indicated from this point of view. Pinally, this technique has 
advantages as regards its computations and it gives best, linear 
and unbiased estimates of parameters of the employment demand 
function."^ As regards the explanatory variables which affect 
employment demand, as we explained previously, all these variables 
cannot enter in the function to be estimated empirically. OJhere-
fore, an error term, e^, is usually added to the functional 
relationship in order to catch any influence which has been omit-
ted from this function as for instance, the influence of the 
variables omitted and the probable deviations between the shape 
of the assumed function and the true relationship.-^ 
The assumptions both of the error term, e^, and of a model 
of one equation, as it is the employment demand equation, which 
should be fulfilled for its estimation by the least squares 
technique, will be mentioned in section 4 of the present Chapter. 
Finally, as for theoretical expectations about the sizse of 
parameters estimates, because their sign has been defined in the 
formulation of fxxnctional relationships, we will refer to during 
the analysis of the statistical results obtained of the equations 
applied. 
^ ICoutsoyiannis-Kolckovay A,, Production Function in G-reek 
Industry» Center of Planning and Economic Research, Athens, 
Greece, 1954. pp. 103-105. 
3/ V/alters, A., An Introduction to Econometrics» McMillan 
Publishing Co.J London, 1970. pp. 211-213. 
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4 . 3 . E m p l o y m - 3 a t d e m a n d e q u a t i e n s 
Based on selection of the laain explanatory variables, 
•ipter 3, and on vz-hat was explained in the previous section 
, out the specification of the model for its empirical analysis, 
employment demand equation to be used in the present research 
•id in its linear form, will be the following 1 
+ + bgt + e^ (la) 
Taking logarithms, the equation (lb) is written as follows: 
log = log b^ b^ loG" T^ + bg log 
+ b^log + b^ log + b^ log K^ 
+ bg log t + e^ (lb) 
Of course, the employment demand question l(a-b) is in 
its general form from the point of view of the variables -factors 
which determine the employment demand but, as it is obvious, it 
cannot be tested statistically as a whole, due to the technical 
difficulties and the lack of adequate statistical data, There-
fore, we will try to test this equation with some of the explan~ 
atory variables. Thus, it will come a number of simple employ-
aent demand equations tested, The statistical results obtained 
of these equations will mak© it possible to see what of these 
employment demand equations are suitable for their analysis of 
empirical data. Of course these simple equations for the study 
of the behaviour of employment in industry may lead to incorrect 
conclusions, concerning both the factors that determine the em-
ployment demand and the importance of their influence on it, 
but it is the only way for testing the aforementioned equation 
l(a-b). 
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4.4® Assumptions of least sqtiares technique 
In this section the assumptions which refer to the error 
term, e^, and the model of one equation will be described. The 
meaning and the consequences of these assumptions on the para-
meters estimates are also explained, Finally, mention will be 
made of the manner of testing the assumptions to be described. 
Thus, 
a) The error term, e^, is a random variable with noimal dis-
tribution and the mean to be zero,*^ i^e. E(e^)=:0 for i=l,2,3j . • .n., 
The fulfillment of this asstunption requires to have unbiased 
parameters estimates of the equation.^ 
Furthermore, the relationship E(e^)=0 also reflects the 
estimation of parameter constant, b^, of a regression equation, 
Finally the assumption of normal distribution of the error term 
values, e^, allows us the application of tests for the parameters 
estimates 
b) The variance of this variable (e.) to be fixed, i,e. 
v(e.)=S for i=l,2,3j...n. The fulfillment of this assumption 
®i 
requires to have best parameters estimates which means to have 




47 If E(e\}/éOy then there will be a systematic error in the ob-
servations. In this case the estimation of true relationship 
in the population is not possible from this sample, without 
using more imformation about this error, (Drakatos, C., 
Econometrics, Vol, I. Kloulcinas, S, Publishing Co., Athens, 
Sreece, 1971. PP. 52-53). 
^ Unbiased estimates mean that the estimated value of para-
meter is equal to its real value, i-e. for 
parameter b^. 
^ Johnston, J., Econometric Ilethods. KacG-rav? Hill Company Inc., 
London, 1963. '"pp. 20-21, 
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where b^ is another estinate of Ix this assumption is not 
fulfilled, i.e. there is heteroscedasticitj of distribution of 
random variable ralues, then the values of the tests which are 7/ applied for parameters estiroates are under or over estimated.—' 
So test this assumption, we compute the coefficient correlation, 
2 
E - between the values of explained variable, L, and the values 
of random variable, e^. The non-correlation between these two 
variables is an indication of fixed variance of error term, e^, 
c) The assumptions (a) and (b) can be written as follows; 
The above expression can be read as the assiimption that the 
values of the error term, e^ ,^ are distributed normally with their 
mean to be zero and their variance to be fixed. The fulfillment 
of this assumption requires to have best unbiased parameters es-
timates of the equations as we explained previously. 
d) The values of error term, e^, are independent of one another, 
i.e. E(e. e.)=0 for all j. If this assumption is not valid, 
1 3 8 / then the values of the error term, e^, are autocorrelated.—' 
When an autocorrelation between the values of error term, e^, 
exists, then the variances of these values are large and the 
statistical tests cannot be applied efficiently on the parameters 
estimates of the e q u a t i o n . O n the other hand, safe conclusions 
cannot be arrived at as regards the explanation of the economic 
phenomena under study in the past on the basis of such inefficient 
parameters estimates and the making of forecasts as regards the 
expected development in the future based on these estimates will 
not be also a c c u r a t e T o test the autocorrelation of random 
Ty^Johnston, J., Econometric Ilethods. MacG-raw Hill Company Inc., 
London, 1965. pp. 207-211. 
8/ This assumption is often inappropriate to economic analysis 
when the observations consist of economic time series. 
9 / Koutsoyiannis-Koklcova, A., Production functions . in greek In-
dustry . Center for Planning and Economic Research. Athens, 
Greece, 1964. pp. 109-110. 
10/ Johnston, Jo, Econometric llethods^ HacQ-raw Hill Company Inc., 
London, 1963« p. 179o 
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v a r i a b l e v a l u e s , e ^ , t h e D u r b i n - \ 7 a t s o n a n d t h e V o n N e u m a n n ' s 
c r i t e r i a a r e u s e d . 1 1 / H e r e t h e V o n I T e u a i a n n ' s c r i t e r i o n i s d e s c r i b -
e d - w h i c h i s v e r y s i m i l a r t o t h a t o f l u r b i n - W a t s o n - a n d i t w i l l 
b e u s e d f o r t h e t e s t i n g o f a u t o - c o r r e l a t i o n . T h u s , t h e V o n 
N e u m a n n ' s c r i t e r i o n i s v r r i t t e n a s f o l l o w s : 
d2 n 
2 ~ V- .2 n-1 
it 
i.e. it is the ratio of the mean square successive difference to 
the variance corrected by the fraction for degrees of free-
dom. It is also assumed that ID(e^j for testing the 
statistical significance of this criterion. 
e) The explanatory variables are assumed to be distributed 
independently of each other. If this assxxmption is not fulfill-
12/ 
edj then we have the multicollinearity problem.—' In this case 
it is not possible to isolate the contributions of the explan-
atory variables separately, furthermore, multicollinearity af-
fects increasingly the errors of parameters estimates and conse-
quently, it creates doubts upon the significance of estimates 
The method used for examining the presence of multicollinearity 
in an equation consists of computing on the one hand, the inter-2 
correlation coefficients, E , between the explanatory variables 
and on the other hand, the parcial correlation coefficients, r, 
between the explained and explanatory variables by using the 
Fisher and the t-student t e s t s . ^ ^ 
TT/~'" IesTTng'"for Serial Correlation in Least-Squares Regr essions'i 
Biometrica. Vols. I and II, 1950 and 1951. 
12/ In the case of perfect multicollinearity the comp-itation of 
parameters estimates cannot be made (Gamaletsos, Th., 
Econometrics. Papazissis Publishing Co., Athens, Greece, 
1972. pp. 287-2CG). 
13/ Drakatos, C,, o^ .. cdA- PP. 67-60. 
14/ Neisser, H. and liodigliani, P., National Income and Inter-
national Trade, University of Illinois Press, Illinois, 
if.S.A., 1953. ~ p. 220. 
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f ) T h e v a l u e s o f e x p l a n a t o r y v a r i e . b l e s a r e f i x e d n u m b e r s . T h e 
f u l f i l l n e n t o f " t h i s a s s u n p t i o n a l l o w s u s t o s a y t h a t t h e r a n d o n 
Y a r i a b l e ¡ , e . , i s i n d e p e n d e n t l y d i s t r i b u t e d w i t h r e s p e c t t o e x -
^ 15/ 
p l a n a t o r y v a r i a b l e s T h e s i z e o f c o e f f i c i e n t o f m u l t i p l e 2 
d e t e r m i n a t i o n , a , w i l l g i v e v i s i n f o r m a t i o n a b o u t t h i s a s s u m p t i o n . 
l J 7 ~ ~ ° I ^ " t h e r a n d o m v a r i a b l e , e , i s r e l a t e d t o e x p l a n a t o r y 
v a r i a b l e s t h e n t h e p a r a m e t e r s e s t i m a t e s w i l l b e b i a s e d . 
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• 4 . 7 . Q v t a n t i t a t i v e H e a s u r e i ' i e n t o f t h e v a r i a b l e s u s e d 
A f t e r t h e s p e c i f i c a t i o n o f t h e w o d e l t o b e a p p l i e d , t h e 
s t a t i s t i c a l p r o b l e m s , e t c * t h e l a s t t a s k i s t o d e f i n e t h e q u a n -
t i t a t i v e e x p r e s s i o n o f t h e v a r i o u s v a r i a b l e s w h i c h w i l l b e u s e d 
f o r t h e e s t i m a t i o n o f t h e e m p l o y a e n t d e m a n d f u n c t i o n s . T h e m a i n 
v a r i a b l e s o f e m p l o y m e n t d e m a n d f u n c t i o n t o b e e s t i m a t e d a s t h e y 
h a v e b e e n d e f i n e d i n C h a p t e r 3 a r e l a b o u r , o t i t p u t , p r i c e o f 
l a b o u r , c a p i t a l s t o c k , a n d t e c h n o l o g i c a l p r o g r e s s . H e r e , a n 
e f f o r t h a s t o b e m a d e t o s p e c i f y t h e s e v a r i a b l e s f r o m t h e p o i n t 
o f v i e w o f t h e i r q u a n t i t a t i v e e : c p r e s s i o n , t a k i n g i n t o a c c o u n t , 
o f c o u r s e , t h e a v a i l a b i l i t y o f s t a t i s t i c a l d a t a w h i c h d e t e r m i n e 
t h e b e s t p o s s i b l e e x t e n s i o n o f m e a s u r e m e n t o f t h e s e v a r i a b l e s 
a s w e l l a s t h e t i m e p e r i o d c o v e r e d f o r t h e e m p i r i c a l a n a l y s i s o f 
e m p l o y m e n t d e m a n d f u n c t i o n s i n m a n u f a c t u r i n g , 
4 , 7 . 1 . I . a . b o u r 
P o r t h e m e a s u r e m e n t o f l a b o v i r , m a n y d i f f i c u l t i e s a r e 
m e t b e c a u s e " s t a n d a r d l a b o u r x m i t s " w i t h n o v a r i a t i o n i n s k i l l 
o r i n t e n s i t y a r e n o t a v a i l a b l e . I n t h e e m p i r i c a l a n a l y s i s t h e 
n u m b e r o f p e r s o n s e m p l o y e d a n d t h e t o t a l m a n h o u r s w o r k e d , w h i c h 
i s t h e m o s t a d e q u a t e a p p r o a c h f o r m e a s u r e m e n t o f l a b o u r , b e c a u s e 
t h e " l a b o u r " a p p e a r s i n t h e s e n s e o f a f l o w c o n c e p t , a r e i n d i c a t e d 
t o b e u s e d . - ^ I n t h e p r e s e n t r e s e a r c h , w e w i l l u s e b o t h t h e a p -
p r o a c h e s , t h a t i s , t h e n u m b e r o f p e r s o n s e m p l o y e d i n t h e c a s e s 
t h a t s t a t i s t i c a l d a t a o f m a n h o u r s w o r k e d a r e n o t a v a i l a b l e a n d 
m a n h o r s w o r k e d . T h u s , o n t h e b a s i s o f t h e s t a t i s t i c a l d a t a 
d e r i v e d b y t h e c e n s u s e s a n d s a m p l i n g s u r v e y s o n t h e m o d e r n s e c t o r 
o f e c o n o m y f o r t h e c o u n t r i e s t h a t t h i s r e s e a r c h w i l l r e f e r t o , 
' t h e l a b o u r w i l l b e e x p r e s s e d a s t h e t o t a l a n n u a l n u m b e r o f 
p e r s o n s e m p l o y e d o r o f m a n h o u r s w o r k e d f o r p r o d u c t i o n a n d o v e r ~ 
h e a d w o r k e r s . H e r e i t i s a d v i s a b l e t o m e n t i o n t h a t t h e 
i p ^ ^ S a r a n t T d T s , S . , A n I n t r o d u c t i o n t o E c o n o m i c A n a l y s i s . K a r a -
b e r o p o u l o s P u b l i s h i n g C o . , P i r a e u s , 1 9 7 1 . p . 2 6 4 . 
2 / I n t h e c a s e o f o v e r h e a d w o r k e r s , t h e s t a t i s t i c a l d a t a a v a i l a b l e 
r e f e r t o n u m b e r o f d a y s w o r k e d , a n d f o r t r a n s f o r m i n g t h e s e 
d a t a t o e q u i v a l e n t l a b o u r u n i t s , i . e . m a n h o u r s w o r k e d , w e 
u s e d t h e b a s e o f e i g h t h o u r s p e r d a y f o r t h e p e r i o d 1 9 6 8 - 7 1 . 
P o r t h e r e m a i n i n g y e a r s o f t h e s a m p l i n g p e r i o d 1 9 o 0 " 6 7 t h e 
n u m b e r o f m a n - h o u r s w o r k e d w a s e s t i m a t e d o n t h e b a s i s o f t h e 
a v a i l a b l e s t a t i s t i c a l d a t a o f n u m b e r o f o v e r h e a d w o r k e r s i n 
c o n j u n c t i o n w i t h t h e m a n - h o u r s w o r k e d b y p r o d u c t i o n w o r k e r s . 
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var,iat.ions in quality or intensity of labour which take place 
over time, are not taken into account by the af oreiaentioned' 
manner of its measurement due to non-availability of statistical 
data. This means that it is quite possible that many errors will 
be included in these labour measurements whose consequences on 
their accuracy may be serious. 
,7.2. Output 
- Our empirical research will refer to each industrial 
branch and it is known that a branch produces heterogeneous 
products,. Therefore, the monetary measure of these products 
as a manner of their expression, can be considered the most in-
dicated, furthermore, the value added, instead of gross output 
in which the intermediate inputs are included, will be used as 
the output variable in the equations to be tested.-^ In the 
present work, output (value added) is measured in 1965 prices. 
Finally, the technological progress that takes place over-time, 
which probably results in an improvement of the average quality 
of output, has not been taken into consideration, due to the 
lack of statistical data and in a sampling period (1960-1972) 
as short period, such qualitative changes in the output cannot 
be considered as significant. 
.7.5. The price of labour 
The price of labour is average hourly earnings in the 
industrialproduction.-^ As average hourly earning in the in-
dustry we compute the ratio of the sum of wages ahd salaries 
plus émployer's contributions to security social institutions 
3/ in empirical research on production functions the vise of the 
value added in indicated for many reasons. Kintis, A., The 
Demand for Labour in Greek Ilanufacturing. Center of Planning 
and Economic Research, Athens, Greece, 1975. pp. 78-79. The 
value added is defined as the difference between the. gross 
output and the value of intermediate inputs, 
Resek, R. 5 "Neutrality of Technical Progress''. The Review of 
Economics and Statistics. Vol. XLV, February 1963. p. 59. 
- 47 -
which is the total annual cost of labour, to the sum of annual 
number of hours worked by paid production workers and overhead 
workers,-^ 
So we have 
I ( " i t ^ ^ t ^ ( 1 ) , 
i t W + S 
^it 
where 
W : Annual wages t=:l,2,3c..n 
S : Annual salaries i = 1,2 ... k 
C : Annual employer's contribution to security social 
institutions 
H^ : Annual number of hours worked by paid production 
workers 
s H : Annual number of hours worked by paid overhead 
workers 
t ; time 
i s industrial branch 
5}he average hourly earnings for production and overhead 
workers separately, the relationship (l) can be written 
as follows; 
and 
— i r -
I B „ • 'W 
respectively. 
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fortunately, statistical data on the components of relation-
ships(l) are tabvilated. The annual industrial surveys of Nation-
al Statistical Institutes contain information as regards wages 
and salaries which include the worker's contribution to security 
social institutions. Purthermore,by adding the employer's con-
tribution to security social institutions, so we have the total 
annual cost of labour,-^ Of course, the data of industrial 
surveys for wages and salaries are given at current prices and 
therefore, we deflated them by using the index of consumer, in 
order to obtain the v/ages and salaries series at constant prices. 
Statistical data of the components of relationship (l) for com-
putation of the price of labour per hour worked for production 
and overhead workers as well as for the total annual cost of 
labour (production workers together with overhead workers) are 
included in Tables of Appendix 1, 
.7.4, Stock of ^busijiess 
In the employment demand functions to be estimated we 
will use the capital stock instead of capital. This is for two 
reasons; i) time series data for capital as a whole of for its 
basic categories that it consists of and for the sampling period 
1960-71 are not availablej ii) in .most of empirical research of; 
employment demand functions, capital stock enters as an explan-
atory variable» Of course, for the quantitative measurement of 
all the variables of the model many difficulties are metp tut 
most of the difficulties were met in an attempt to measure capital 
or capital stock both for manufacturing industries and for the 
"economy as a whole. This is because, capital or capital stock 
relate to a point of time (at the end of a period) and it con-
sists of a collection of heterogeneous capital equipment at 
various stages of its life cycles and at various degrees of 
^ Statistical data for employer's contribution to security 
social institutions are available for the period 1968-71. 
Por the rest of the years of the sampling per'iod (196O-67) 
estimations about the employer's contribution have been made 
on the basis of data available. 
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obsolescence. líor is it easy to give as Professor Robinson 
points out, a price measure because the relative prices of 
capital equipment are determined with the rate of future profit 
expectations»-^ Of course, without asserting that we overcome 
the aforementioned difficulties, we will try to have some 
measure of capital stock input on the basis of the information 
available. Industrial surveys give statistical data for capital 
stock, for its basic categorie at current prices, which were 
deflated by the indicated implicit deflator in order to obtain 
capital at constant prices and for the sampling period under 
study (196O-71). These data with their "Innate weaknesses" are 
used in the present empirical analysis. 
7 7 R o b i n s o n , R», "The Production Function and the Theory of 
Capital". Review of Economic Studies. Vol. XXI, 1 9 5 3 - 5 4 . 
PP» 
6/ Thej»- are i) materials; ii) work in.process and iii) finished 
products» 
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' 4.8. S-umaary of variables used for the estimation of employment 
demand equation 
The variables in the employraent demand functions and in 
order of appearance are: 

















Employment of production workers, thousands 
Employment of production workers lagged one 
yeaXf t~l, thousands 
Employment of overhead workers, thousands 
Employment of overhead workers, lagged one 
year, t-1, thousands 
Employment of production and overhead workers, 
thousands 
Employment of production and overhead workers 
lagged one year, t-1, thousands 't-l 




6. C w+s 
Annual wages of production workers, at constant 
1965 prices, in thousand escudos 
Annual salaries of overhead workers, at constant 
1965 prices, in thousand escudos 
Sum of annual wages of production workers and 
annual salaries of overhead workers, at constant 
1965 prices, in thousand escudos 
Annual employer's contribution to security 
social institutions for production workers, at 
constant 1965 prices, in thousand escudos 
Annual employer's contribution to security 
social institutions for overhead workers, at 
constant 1965 prices, in thousand escudos 
Annual employer's contribution to security 
social institutions for production and overhead 
workers, at constant 1965 prices, in thousand 
escudos 
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7. W+C*' : Sum of annual wages of production workers and 
of eraploy3r's contribution to security social 
institutions for production workers, at constant 
1955 prices, in thousand escudos 
8. S+C^ : Sum of annual salaries of overhead workers and 
employer's contribution to security social 
institutions for overhead workers, at constant 
1965 prices, in thousand escudos 
9. W+S+C^"^® :Sxim of annual wages of production workers, 
overhead workersj and employer's contribution 
to security social institutions for production 
and overhead workers, at constant 1965 prices, 
in thousand escudos 
10. H : Annual number of hours worked by paid overhead 
workers 
A 11, H Í Annual number of hours worked by paid overhead 
workers 
s 12e H : Annual number of hours workers by paid product-
ion and overhead workers 
13. P'' : Price 
of labour per hour worked for production 
workers, at constant 1S65 prices g 14. P Í Price of labour per hour worked for overhead 
workers, at constant 1965 prices 
15* p''^^ ; Price of labour per hour worked for production 
and overhead workers, at constant 1965 prices 
Co Other variables used 
1, y : Output (value added), at constant 1965 prices, 
in million escudos 
2, • Output (value added), at constant 1965 prices, 
" in million escudos 
3. K : Stock of business capital, at constant"1965 
prices, in million escudos 
4. ' Stock of business capital lagged one year t-1, 
at constant 1965 prices, in million escudos 
5. I*^  J Consumer price index 
C*!" d 
6. I : Implicit deflator of annual wages of production 
workers, overhead workers and employer's con-
tribution to security social institutions for 
production and overhead workers, 100=1965 
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8. : deflator of stock of business, 
Subscripts : They refer to the year t, or lagged one 
year, t~l. 
-5. 2ÍJPIRICAL ANALYSIS Ojí' THID SlúPLCXiilül.lín} lELiAHB EQUATIONS 
IN UAlfUIPAOiljURIli;^  
5.1c The^ estliaation of the emjjlo^iaent demend equations 
In this section, the statiFtio.al estimates of the best fit-
ting equations in linear and logarithmic :.!orm wi'J.l be gi/eu. 
These equations explain the changes of the employment demand in 
manufacturing industries caused by the main determinants tak^ -.n 
during the sample period 1960-71. All the equations wer'S estimat-
ed by Ordinary Least Squares (OIS) and with tirae series data. 
The data are described in Appendix I. Together with the esti-
mates of the equations, the criteria and the standard errors of 
structural coefficients on the basxs of which the statistical 
significance of these equations will be tested are also given 
on the right-hand side of each equation and in parenthesis res-
pectively. 
5.1 o 1. The statistical estimates of the equp.t.i oa^ g a|>plicd 
in Chilean laanufacturraig^ 
Sixteen equations were estimated with time series data for 
the aggregate manufacturing sector and equations for 
twenty industrial branches.-^''' The statistical estimates of 
these equations both in linear and in logarithmic form are in-
cluded in Table 1.1.1. 
Some of the estimated equations refer to the aggregate em-
ployment demand (production and overhead workers) while the 
others deal with the demand for production worl'ers and overhead 
workers separately. In these tables, the coefficient of deter-
mination. E , the Von-Heumann's criterion, d®/g2, and the 
standard errors of the parameters estimated in parenthesis are 
l7 The estimated equations for the aggregate manufacturing sector 
and for the industrial branches explain the employment demand 
in the industrial units employing 50 persons (and over) and 
10 persons (and over) respectively during the sample period 
1950-71. The industrial units employing 10 persons and. over 
are referred by the term "large-scale manufacturing''. The 
twenty industrial branches whose employment demand will be 
investigated for only some branches, are mentioned in Table 
of Appendix I. 
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also included. A detailed analysis of the obtained statistical 
results oí" the equations as they are included in Tables 1.1,1, 
and 1.1,2. for the testing of the statistical significance of 
the equations, that will make it possible to see the ability of 
the equations to explain the behaviour of employment demand in 
manufacturing in the past, and to select these equations for 
making forecasts as regards the expected development of the 
employment demand in the future will be made in the next section. 
Table 5.1.1.1. 
THE BEST ]?ITTIN& SlíPLOIMSIfT DEMAND SQUATIOITS IH LINEAR POEM AND POR THE A(J(JRE(íATE CHIIEAN 
































0 . 0 1 6 0 . 0 5 2 
( 0 . 0 0 7 ) ( 0 . 0 1 2 ) 
0.027 0.031 
( o . o o s ) ( 0 . 0 1 7 ) 
0.019 
( 0 . 0 0 9 ) 
0.011 

















( 0 . 0 0 3 ) 
0.009 0.044 
( 0 , 0 0 5 ) ( 0 . 0 1 0 ) 
0.021 0.022 






Table 5.1.1.1. (Continued) 
s Employment Tn^ nl «na-hn-rv vn-riahTfiS ^ 
Number of demand 
estimated 
Explanatory variables R / ^ 
Intercept S 
equations L Y K P ^^^ ^g) 
Production 
v/orkers 
10 11.218 0.017 0,460 0.916 2.880 
( o . o o e ) ( 0 . 2 5 0 ) 
11 19.236 0.335 0.021 0.932 2,946 
(0.234) (0.007) 
12 54.261 0.008 0.058 0.058 -9.416 0.970 2.5^6 
Overhead (0.OO5) (O.OI4) (O.I88) (4.784) ' 
workers \ji 13 -14.801 0.011 0.922 1.511 ox (0.001) J 
14 - 7.417 0.007 0.003 0,938 1.960 (0.002) (0.005) 
15 - 6.322 0.006 0.011 0.958 1.399 (0.002) (0.004) 
16 - 3.079 0.665 0.004 0,973 1.881 
(0.173) (0.002) 
Table 5.1.1.2, 
THE BEST PITTI1ÍG BIIPLOYIJErrT 23EHA1TI) EQUATIOliS IN THE lOGAEITHMIC POEM AUD POB THE AaGREGATE CHIIEAN 









K' K t-1 •t-1 (1 ) 















-0.18039 0.33434 0.39685 
(O.17628)(O.11008) 
-0.52221 0.56200 0.24368 











0,59635 0.959 2.886 
(0.18562) 















0.944 3 . 0 2 3 
(continued) 
Table 5..1.1.2, (Continued) 
Uuaber of Eiiiploj-aent 
estimated demand Intercept 





10 -3.524C0 1.38743 (0.11211) 
r® 't-1 •t-1 
d % 2 















THE BEST PIITIlíG EMPIOYMSNT DEMAND EQUATIONS IN LINEAR FORM AND POR THE BRANCHES WOOD AND CORK 
III CHILEAN lüANUPACTURIFG DURING THE 23HI0D EXAMINSDj. 1960-1967 
Number of Employment 
estimated demand Intercept 
eoaation L Y 
Explanatory variables 
K' K s t-1 't~l •t-1 


































( 0 . 0 2 9 ) 
0.032 
( 0 . 0 0 7 ) 
0..671 1.872 
-0.720 0.737 2.562 
(0,458) 
.0,087 -3.298 -1.645„ 0.794 3.201 ^ ^ 
0.688 
( 0 . 4 6 2 ) 







-0.616 0,689 2.507 
( 0 . 4 2 5 ) 
-2.360 0.713 2.072 
(1.435) 
(cc.f» iiinued) 
Sable 5.1,1.5. (Continued) 
STuinbt .2 ....^ ber of Employment Explanatory variables d' , 
estimated demand • — — R /g2 




9 0.214 0.006 0.781 1.611 
(O.OOl) 
-0,553 0.013 -0,115 0.864 2..gC7 
(0.004) (0.054) 
0.436 0,007 -0.152 0.885 2.340 
( o . O O l ) ( 0 . 0 6 1 ) 
12 -0.431 0.004 0.025 0.-842 2.040 
(O.OOl) (0.014) 
13 -1.098 0.011 0.025 -0.101 0.940 2.446 
(0.005) (0.008) (0.056) 
14 -1.643 0.010 0.024 0.010 -0,127 -0.229 0,968 5.444 
(0.005) (0,007) (0.004) (0.075) (0.070) 
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I'able 5,1.1.4 
T H E B E S T E M P L O T M E N T D E M A N D E Q U A T I O N S I N L I N E A R F O R M A N D P O R 
S O K E B R A N C H E S I N C H I L E A N t l A N U E A C T U R I N G D U R I N G T H E P E R I O D 
EXAMINED, 1960-1971 
— " """Expían- ^ 
EDxployment Demand 1 Inter- atory R d / ^  cept Variable ' S 
Branches Y (l) (2) 
Production and oyerhead workers 
Pood manufacturing industries, except 
beverage industries 27. 772 0.02S 0.751 2,164-(0.006) 
Manufacture of textiles 16* 685 0,048 0.956 l.;735 
(0.005) 
IJanufacture of footwear, other 
wearing apparel and made—up 
textile goods 9.329 0.022 0,567 1/474 
luanufacture of chemicals and 
chemical products 9.736 0.018 0,566 1,517 
(0.007) 
(0 .006) 
Manufacture of metal products 
except machinery and transport 
equipment 12, 546 0.030 0,638 1. Ill 
( 0 , 0 0 8 ) 
Manufacture of machinery, except 
of electrical machinery 4»622 0,044 0,752 1»741 
(0.009) 
llanufacture of transport equipment 5* 348 0,033 0,917 2„ 538 
( 0 , 0 0 4 ) 
Beverage industries 5.030 0.011 0,575 1,484 
( 0 , 0 0 3 ) 
Production workers 
Pood manufacturing 20,935 0„020 0.732 2.090 
( 0 . 0 0 4 ) 
llanufacture of textiles 17.246 0,037 0,904 2,483 
( 0 . 0 0 5 } 
Overhead workers 
Pood manufacturing 0,,598 0,011 0,892 3. IOC 
( 0 , 0 0 1 ) 
Manufacture of textiles - O . 5 0 5 0,010 0,931 2 . 0 5 2 
( O o O O l ) 
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5 . 2 , S t a t i s t i c a l s i g n i f i c a n c e o f t h e e q u a t i o n s 
H e r e , t h e s t a t i s t i c a l s i g n i f i c a n c e o f t h e e q u a t i o n s e s t i m a t e d 
o n t h e b a s i s o f t h e s t a t i s t i c a l r e s u l t s o b t a i n e d a n d t h e i n d i c a t e d 
c r i t e r i a w i l l b e t e s t e d » T h u s , f i r s t l y , w e w i l l t e s t t h e c o n s i s -
t e n c y o f t h e s t a t i s t i c a l e s t i n a t e s o f t h e s t r u c t u r a l c o e f f i c i e n t s 
T / i t h t h e a p r i o r i e x p e c t a t i o n s « - e c o n o m i c t h e o r y o n t h e b a s i s o f 
w h i c h t h e e q u a t i o n s w e r e f o r m u l a t e d a n d a s i t i s k n o w n c o n s i s t e n c y 
r e f e r s b o t h t o t h e s i g n a n d t h e s i z e o f t h e p a r a m e t e r s e s t i m a t e s , 
P u r t h e r m o r e , t h e l i n e a r i n f l u e n c e o f t h e e x p l a n a t o r y v a r i a b l e s 
o n t h e e x p l a i n e d v a r i a b l e w i l l b e t e s t e d , t a k i n g i n t o c o n s i d s r a t i o n 
t h e p r o p o r t i o n o f t h e v a r i a n c e o f t h i s v a r i a b l e » A s a m e a s u r e 
o f t h i s p r o p o r t i o n o f t h e v a r i a n c e , t h e c o e f f i c i e n t o f m u l t i n l e 2 1/ 
d e t e r m i n a t i o n , H , w i l l b e u s e d . - ^ T h e " P " d i s t r i b u t i o n w i l l b e 
t a k e n i n t o a c c o u n t f o r t e s t i n g t h e s t a t i s t i c a l s i g n i f i c a n c e o f 2 
t h e c o e f f i c i e n t o f d e t e r m i n a t i o n , E , a t a l e v e l o f 5 p e r c e n t 
o r l e s s o . 3 ? h e r e l i a b i l i t y o f t h e p a r a m e t e r s e s t i m a t e s o f e a c h 
e q u a t i o n e s t i m a t e d v / i l l b e t e s t e d o n t h e b a s i s o f t h e i r s t a n d a r d 
e r r o r s w h i c h a r e c i t e d i n p a r e n t h e s i s b e l o w t h e c o r r e s p o n d i n g 
e s t i m a t e s a n d b y t h e u s e o f t h e t ~ s t u d e n t c r i t e r i o n a t a l e v e l 
o f 5 p e r c e n t o r l e s s „ P i n a l l y , t h e a u t o o o r r e l a t i o n a n d m u l 
c o l l i n e a r i t y p r o b l e m s w i 3 . 1 b e e x a m i n e d . T h u s , i ) f o r t h e t e s t i n g 
o f t h e s e x ' i a l c o r r e l a t i o n w e w i l l u s e t h e V o n N e u m a n n ' s r a t i o , 
2 d / g 2 , a n d a t t h e l e v e l o f 5 p e r c e n t ; — ' i i ) f o r t h e t e s t i n g o f 
t h e e x i s t e n c e o f m u l t i c o l l i n e a r i t y w e w i l l c o m p u t e , o n t h e o n e 
2 
h a n d , t h e i n t e r c o r r e l a t i o n c o e f f i c i e n t , R , b e t w e e n t h e e x p l a n -
a t o r y v a r i a b l e s a n d o n t h e o t h e r h a n d , t h e p a r t i a l c o r r e l a t i o n 
c o e f f i c i e n t s , r , b e t w e e n t h e e x p l a i n e d a n d e x p l a n a t o r y v a r i a b l e s , - ^ 
l i r a k a t o s , C . , E c o n o m e t r i c s . I Z l u k i n a s , S . P u b l i s h i n g C o , , 
A t h e n s , G r e e c e " , Í 9 7 1 » p p . " 2 3 - 3 7 , g 
2 / S i g n i f i c a n c e l e v e l s f o r t h e r a t i o , d / g 2 , h r . v e b e e n c a l c v i l t t t " 
e d b y B . H a r t : " S i g n i f i c a n c e l e v e l s f o r t h e r a t i o o f t h e 
m e a n s q u a r e s u c c e s s i v e d i f f e r e n c e t o t h e v a r i a n c e " . 
M a t h e m a t i c a l S t a t i s t i c s , V o l . 1 5 , 1 9 7 2 . p . 4 4 6 , 
H e i s s e r , H . a n d l l o d i g l i a n i , P . , N a t i o n a l I n c o m e a n d I n t e r -
n a t i o n a l T r a d e . U n i v e r s i t y o f I l l i n o i s P r e s s , I l l i n o i s , 
U . S . A . , 1 9 5 3 » p . 2 2 0 . 
A P P B N D I 
Hable 10 
DkTk USEL TO E S T I M T E THE VARIABLES OP THE EMPIiOY^IENT (PRODUCTIOIT ATO OVERHEAD WORKERS) DEMAUr 
EQUATIONS IH THE CASE OP CHILE DURIN& THE SAMPLING PERIOD 1960-1971 
at current prices at ccnstant pricrs l o M i i i .w+ s 
V ^ Year 







W+S W+S+0 w+ s ¥+S 0 w+ s W+S+0 w+s H w+s 
(in thou (in thou (in thou 
sand sand sand 
Esoudos) Escudos) Escudos) 
(3) (4) (5) 
(in thou (in thou (in thou 
sand sand sand 
Escudos) Escudos) Escudos) 









1 1960 151 149 159 005 48 088 207 093 529 328 160 085 689 413 339 958 2 .03 
2 1961 153 151 192 115 58 140 250 255 593 827 179 711 773 538 340 770 2 .27 
3 1962 161 153 247- 821 74 926 322 749 672 586 203 555 875 941 371 465 2 .35 
4 1963 169 161 355 779 107 432 463 211 668 865 201 972 870 837 401 592 2 .17 
5 1964 182 169 • 553 747 166 996 720 743 713 226 215 091 928 317 433 256 2 .14 
6 1965 192 182 868 117 261 041 1129 158 868 117 261 041 1129 158 452 916 2 .49 
7 1966 199 192 1 280 128 384 982 1665 110 1042 024 313 375 1355 400 479 121 2 .83 
8 1967 207 199 1 •787 362 538 217 2325 579 1231 492 370 832 1602 324 496 785 3 .23 
9 1968 241 207 2 819 501 800 730 3620 231 1 533 809 435 597 1969 406 536 943 3 .67 
10 1969 237 241 3 787 190 1146 735 4933 925 1575 471 477 042 2052 513 542 226 3 .79 
11 1970 2 U 237 5 662 902 1 707 571 7 370 473 1778 151 536 177 2 314 329 555 178 4 .17 
12 - - / - — • 1 '^A.í 9. 016 806 ¿ 654 941 ^ 8 7 1 747 2 353 386 745 140 3093 526 562 773 5 .51 
ay -t* 
Source: 1 Instituto Nacional de Estadísticas, Industrias Manufactureras. Años 1960-61-62-63-64, 
1965v 1966, 1967? 1968, 1969, 1970 j'l.Sll, Santiago, Ohile (Establecimientos de 50 y 
más personas). 
2. Corporación de Fomento de la Producción, Datos básicos sobre el sector industrial 
manufc-cturero,. Período 1.960-19705 Publicación 1° 22-A/71j Santiago, Ohile. 
3. Oficina de Planificación Naciona'l, Antecedentes sobre el desarrollo chileno 1960-
1970; Santiago, Ohile, 1971. 
Hable 10 
DATA USED TO ESTIHATB THE VARIABIES OP THE EMPLOUdENT (PRODUCTIOF WORKERS) DEMAITD EQUATIOliS IN THE 
CASE OP CHIIE DURING THE SAKPIIIIG PERIOD 1960-1971 




^t-1 W ',7+C 
w W w+c^' 
V 
' n (in thou ( sandsj 
(1) 




























1 I960 127 125 102 847 32 476 135 323 342 378 108 113 450 490 285 662 1,58 
2 1961 128 127 124 536 39 353 163 889 384 941 121 640 506 581 284 952 1,78 
3 1962 135 128 158' 781 50 175 208 956 430 932 136 175 567 107 311 519 1.82 
4 1963 141 135 • 224 360 70 898 295 258 421 797 133 288 555 085 335 316 1,66 
5 1964 149 141 344 534 108 779 453 113 443 502 140 107 583 609 355 912 1.63 ' 
6 1965 155 149 518 544 163 860 682 404 518 544 163 860 682 404 365 966 1.86 ^ 
7 1966 161 155 765 966 242 045 1 008 Oil 623 496 197 025 820 521 387 103 2.12 ' 
C 1967 168 161 1 087 641 343 695 1 431 336 749 385 236 806 986 191 403 334 2.45 
9 1968 198 168 1 704 352 509 759 2 214 111 927 167 277 309 1 204 476 441 026 2,73 
10 1969 189 198 2 255 617 718 002 2 973 619 938 337 298 689 1 237 026 432 320 2.86 
11 1970 194 189 3 320 852 1 077 248 4 398 100 1 042 748 338 256 1 381 003 442 101 3,12 
12 1971 197 194 5 451 641 1 773 772 7 225 413 1 422 878 462 954 1 885 833 449 126 4.20 
Source; 1, Instituto Nacional de Estadísticas, .Industrias Manufaturaras, Años 1960-61~62-63-64? 
1965, 1966, 1967, 19SS, 19S9, 1970 y 1971» Santiago, Ciiile (Establecimientos de 50 
y más personas), 
2 . Corporación de Pomento de la Producción, Datos básicos sector industrial manufacturero, 
Período 1 9 6 0 - 1 9 7 0 , Publicación 2 2 - A / 7 1 , Santiago, Chile. 
3, Oficina de Planificación Nacional, Antecedentes sobre el desarrollo chileno 1960-1970^ 
Santiago, Chile, 1971. 
a/ 1960<r-1967: Estimations, 
Hable 10 
DATA USED TO ESTIIÚATE THE VARIABLES OP THE EMPI0I1ÍEIIT (OVERHEAD WORKERS) DEMAND EQUATIONS IN THE 
_ C ^ S ^ OF CjniiE__DURIN& THE SAMPLING PERIOD 1960-1971 
^^ constaat 1 9 6 5 p r i c e s at current -orices 
• " Í T 
WTTsJ 




(in thou (in thou (in thou (in thou 
sands) sand "" sand sand 
Escudos) Escudos) Escudos) 





















1 1960 24 22 56 158 15 612 71 770 186 950 51 972 238 922 53 : 336 4.43 
2 1951 25 24 57 579 18 787 86 366 20G 887 58 071 266 957 55 818 4.78 
3 1SS2 26 25 89 040 24 753 113 793 241 655 67 180 308 834 59 946 5.15 j 
4 1963 28 26 151 419 36 534 167 953 247 068 68 684 315 752 66 276 4.76 , 
5 1964 32 28 209 414 58 217 267 631 269 725 74 983 344 709 77 344 4.45 ' 1 
6 1955 37 32 349 573 97 181 446 754 349 573 97 181 446 754 86 950 5.14 
7 1956 38 37 514 163 142 937 657 100 418 529 116 351 534 879 92 018 5.81 
8 1957 39 38 599 721 194 522 894 243 482 108 134 026 616 133 93 451 6,59 
9 1968 43 39 1 115 149 290 970 1 406 119 606 641 158 288 754 929 95 917 7.97 
10 1969 48 43 1 531 573 428 733 1 960 306 637 134 178 353 815 487 109 905. 7.42 
11 1970 50 48 2 342 050 630 323 2 972 373 735 404 197 921 933 325 113 077 8.25 
12 1971 50 50 3 565 165 1 081 169 4 646 334 930 508 282 185 1 212 693 113 647 10=67 
Sources; 1. Instituto Nacional de Estadísticas, Industrias Manufactureras, Años 1960-61~62~63~64?" 
1965. 1966, 1967, 1968, 1969, 1970 y" 1971, Santiago, Chile (Establecimientos de 50 y 
laás personas), 
2. Corporación de Pomento de la Producción, Datos básicos^ sector industrial manufactu-
rero, Período 1961-1971» Publicación N° 22-.A/71s Santiago, Chile, 
3, Oficina de Planificació"a Nacionalj Antecedentes sobre el desarrollo chileno 1960-1970, 
Santiago, Chile, 1971. 
1960-1957: Estimations. 
Hable 10 
PATA ÜSSI) OP SOME EXPLAíTAiTORY VARIABLES OP THE EMPIOYláElIT DEMATO EQUATIONS IH THE CASE OP CHIIE 




( i n 






( i n 
m i l l i o n 
K 
(in 
m i l l i o n 
S - i 
(in 
m i l l i o n 
. c + d -o+d 
( 1 ) ( 2 ) ( 3 ) ( 4 ) ( 5 ) ( 6 ) ( 7 ) ( 8 ) ( 9 ) ( 1 0 ) 
1 I 9 6 0 3 2 0 7 2 9 5 2 2 6 3 2 3 1 8 7 3 7 8 8 1 1 . 6 3 3 2 . 9 2 . 9 3 3 1 . 3 
2 1 9 6 1 3 4 8 4 3 2 0 7 5 0 0 2 6 3 9 8 6 8 7 3 7 . 7 3 0 9 . 1 0 . 9 3 2 8 . 4 
3 1 9 5 2 3 8 8 5 3 4 8 4 3 8 7 3 0 0 1 1 6 3 9 8 6 1 3 . 9 2 7 1 . 4 9 . 3 3 0 0 , 4 
4 1 9 6 3 4 0 4 9 3 8 8 5 5 7 7 3 8 7 1 1 3 3 1 1 6 3 4 4 . 3 1 8 8 . 0 5 2 . 9 1 9 6 . 5 
5 1 9 6 4 4 2 9 3 4 0 4 9 8 9 3 5 7 7 1 1 4 3 1 1 3 3 4 6 . 0 1 2 8 . 8 5 3 . 5 1 2 8 , 0 
6 1 9 6 5 4 5 6 7 4 2 9 3 1 2 8 3 8 9 3 1 2 8 3 1 1 4 3 28,S 1 0 0 . 0 2 8 . 0 1 0 0 , 0 
7 1 9 6 6 4 9 5 9 4 5 6 7 
n 
WU 7 8 0 1 2 8 3 1 3 S 7 1 2 8 3 2 2 . 9 8 1 . 4 2 8 . 3 7 7 . 9 
8 1 9 6 7 5 1 0 0 4 9 5 9 2 3 2 9 1 7 8 0 1 4 7 9 1 3 8 7 1 8 . 1 6 8 . 9 2 2 . 8 6 3 . 5 
9 1 9 6 8 5 2 2 5 .5 1 0 0 4 1 1 2 2 3 2 9 1 9 9 4 1 4 7 9 2 6 . 6 ^ 5 4 . 4 3 0 . 9 4 8 , 5 
1 0 1 9 6 9 5 3 8 0 5 2 2 5 5 4 8 6 4 1 1 2 1 9 6 4 1 9 9 4 3 0 . 7 4 1 . 6 3 5 . 6 3 5 . 8 
1 1 1 9 7 0 5 3 6 6 5 3 8 0 7 4 4 1 5 4 8 6 1 9 4 2 1 9 6 4 3 2 . 5 3 1 . 4 3 7 . 2 2 6 . 1 
1 2 1 9 7 1 5 9 1 0 5 3 6 6 1 0 4 1 4 7 4 4 1 2 1 8 7 1 9 4 2 2 0 , 1 2 6 . 1 2 4 . 1 2 1 . 0 
CTi 
S o u r c e ; 1. I n s t i t u t o n a c i o n a l d e E s t a d í s t i c a s , I n d u s t r i a s I t j a n u f a o t u r e r a s y A ñ o s 1960-61-62--63-64 > 
1 9 6 5 , 1 9 6 6 , 1 9 6 7 , 1 9 6 8 , 1 9 6 9 , 1 9 7 0 y 1 9 7 1 ? S a n t i a g o , C h i l e ( E s t a b l e c i m i e n t o s d e 5 0 y 
m á s p e r s o n a s ) . 
2. Corporación de Pomento de la Producción, Datos básicos sobre el sector industrial 
manufacturero. Período 1960-70, Publicación K® 22~k/ll, Santiago, Chile. 
3 . O f i c i n a d e P l a n i f i c a c i ó n N a c i o n a l , A n t e o e d e n t e s s o b r e e l d e s a r r o l l o c h i l e n o 1 9 6 0 -
1970,Santiagof C h i l e , 1 9 7 1 o 
Note' The-rarlables stock of business capital, IC, and stock of business capital, in columns 
"(5) and ( 4 ) respectively are expressed at current prices, " 
Hable 10 
D A T A U S E D T O E S T I M A T E T H E Y A R I A B L E S O P E M P L O ' í M E l T T ( P R O U U C T I O R A N D O V E R H E A P . W O R K E R S ) DEMAND 
E Q U A T I O N S A N D P O R S O U S B R A i i O H E S li? C H I L E A N M A l i U P A C T U R I N G D U R I N G - T H E S A B I P L E P E R I O D 1960-.1967 
Years 
' n Branch 
1960 1951 1962 1963 1964 1965 1966 1967 
1, Pood manufacturing industriesj 
except beverage industries 
^w+s 35 34 33 36 37 39 40 
30 29 28 30 31 32 33 33 
I® 5 5 5 5 6 6 7 7 
I 399 416 446 449 469 532 594 611 
2. Manufacture of textiles T w i- s h 35 35 35 37 39 41 42 44 
32 31 32 33 35 36 37 39 
L® 3. 2 3. 3 3 o 4 3. 6 4. 1 4. 4 4. 7 5 
Y 359 380 403 454 462 501 533 55C 
3. Beverage industries T w+s Jj 6. 1 6. 3 6, 8 7. 1 6, 8 6. 9 7. 3 7 
Y 133 140 143 146 144 189 211 215 
4. Manufacture of footwear, 
other wearing apparel 





















5. Manufaoturs of chemica!!^ and 
chemical products 
6. Manufacture of metal products, 




11.4 12.0 13.3 14.1 14.7 14.8 15,1 16.3 
173 181 186 193 194 296 340 336 
15.6 16,4 17o5 19o7 21.1 21.6 21.7 19.9 
128 155 176 210 227 256 2S4 320 
cr\ CO 
(continued) 
Table 5 (Continued) 
Branch 
Years 
I960 1961 1952 1963 1964 1965 1966 1967 
7. Kanufacture of machinery, 
except of electrical 
^w+s 8.5 8.2 8.0 9.0 10.5 11. 4 11.3 11.0 
machinery Y 75 84 104 111 114 142 151 152 
8. Manufacture of transport _ Ví+S Jj 10.3 11.7 13.5 13.4 15.5 16. 3 17.2 18.6 
equipment T 166 191 241 258 265 298 379 594 
c r . 
Sources; 1. Dirección de Estadística y Censos, Industrias Ilanufac tur eras, Años 1960-61-~62~63-64» 
1965» ^966 y 1967 (Establecimientos de 10 y más personas ocupadas), Santia'so; Chile. 
2, Corporación de Fomento de la Producción, Datos básicos sobre el sector industrial 
manufacturero, Período 1960-1970. PublicalTión 11° 22-A/71. Santiago, ChiléT 
Fote; Employment in thousands of persons, 
Yalue added in million Escudos at constant 1965 prices. 
- 70 
íable 5 
IHIü lIAIlí BEANCHSS Ilí CHILEAiT IIAITUJ'ACTITEIHG, THEIR COK 
NTJHBERS AKD THBIR EIvIPLOYED PERSONS IIT THE YEAR 196? 
n , Code 




















enpl oye c1 
persona 
(in tlxou.::':.".ds.) 
20 Pood manufacturing industries, except 
beverage industries 39»6 
21 Beverage industries 7.5 
22 Tobacco manufactures 1.2 
23 Manufacture of textiles 43.9 
24 Manufacture of footwear, other wearing appaxil and made-up textile goods 22.4 
25 Manufacture of wood and cork, except 
manufacture of furniture 10,6 
26 Manufacture of furniture and fixtures 4.5 
27 Manufacture of paper and paper products 4.7 
28 Printing, publishing and alliec' industries 9.2 
29 Manufacture of leather and leather and fur 
products, except footv/car and other wearing 
apparel 3.7 
30 Manufacture of rubber? prodixcts 3,6 
31 Manufacture of chemicals and chemical 
products 16.3 
32 Manu3?acture of products of petroleum and COGI 1.3 
33 Manufacture of non-metallic mineral products 
except products of peti-oleum and coal 13»1 
34 Basic metal industries . 13.3 
35 Manufacture of metal products except 
machinery and transport equipment 20,0 
36 Manufacture of machinery^ except electrical 
machinery 11.0 
37 Manufacture of electrical machinery, 
apparatus, appliances and supplies 7,9 
38 Manufacture of transport equipment 18,6 
39 Miscellaneous manufacturing industries 6,3 
2-3 LAITUPAC TURING 260,5 
Source: Instituto Nacional de Estadísticas y Censos, Industrias 
Hanufaoturerasa Año 19o7, Santiago, Chile, 
^ Includes industrial Units employing 10 persons and over, i,e 
the "large-soale" manufacturing. 
Table 7 
BATA USED TO ¡üSTIlIArS THE TASIABISS OP THE EliPIOYÍáEHT (PRODUCTION AND OVEHHBAD WORKERS) DEilAND 
EQUATIONS AilD FOR THE BRANCHES WOOD AND CORK DURIITG THE SAMPLE PERIOD 1960-1967 
















. — C D 




, ( 4 ) ( 5 ) . 
,W+B ¥+S C 
(in thou- (in thou-
sand sand 
Escudos) Escudos 














1 1960 9 , 3 9.0 5 e i 6 1 785 7 ^03 19 568 5 942 25 310 20 754 1 . 2 2 
2 1961 9 . 5 9 . 5 7 117 2 181 9 298 21 999 6 741 28 740 21 406 1 . 3 4 
3 1962 8 . 6 9 . 5 7 544 2 307 9 851 20 474 6 261 26 726 20 144 1 . 3 3 1 
4 1965 9 . 9 8 . 6 11 865 3 619 15 482 22 502 6 804 29 106 24 054 1 . 2 1 
5 1964 1 1 . 5 9 . 9 18 094 5 520 25 614 25 505 7 110 50 415 26 909 1 . 1 3 1 
6 1965 1 2 . 1 1 1 . 5 27 879 8 471 36 550 27 879 8 471 36 550 28 811 1 . 2 6 
7 1966 1 2 . 5 1 2 . 1 41 511 12 581 55 892 55 527 10 241 45 868 29 004 1 . 5 1 
S 1967 1 0 . 6 1 2 . 5 50 570 15 422 65 992 54 845 10 626 43 468 24 598 1 . 8 5 
Source^s; 1, Dirección de Estadística y Censos, Industrias Ilanufacturerap, Años 1960-61-02-53-64; 
1965? 7- Santiago, Chile fSstableciraientos de 10 y más personas oljupadas} . 
2, Corporación de Pomento de la Producción^ Datos básicos sobre el sector industrial 
manufacturero. Período 1960-1970. Publi'caci(5n lí° 22-A/71, Santiago, Chile. 
5. Oficina de ÍPlanificación Nacional, Antecedentes sobre el desarrollo chileno, 1960-
_;Í^ 970. Santiago, Chile, 1971. 
lable 8 
DATA US3D TO jDSTILIAOlB THE VARIABLES OP THE EMPLOYKElíT (PEODUCTIOIi WOEICEHS) DEMIID EQUATIONS 
AND FOR THE BRAITCHES WOOD AND OORIC DUEIíTCJ THE SAMPIE PERIOD 1 9 6 0 - 1 9 5 7 












































1 1960 C.4 B,2 4 407 1 393 5 600 14 671 4 637 19 308 18 710 1.03 
2 1S61 C.5 e.4 5 320 1 6G1 7 001 16 444 5 196 21 640 19 100 1.13 
3 1962 7.5 C.5 5 513 1 742 7 255 14 962 4 726 19 690 17 832 1.10 
4 1963 C.G 7.6 S 435 2 665 11 098 15 854 5 010 20 864 21 270 0.98 
5 1964- 10.2 6.8 12 695 4 075 15 970 16 609 5 249 21 657 23 868 0.91 
6 1965 10.7 10.2 IS 950 5 988 24 938 18 950 5 988 24 936 25 333 0.98 
7 1956 11.0 10.7 28 662 9 120 • 37 982 23 494 7 424 30 917 25 573 1.21 
8 1967 9.4 11.0 35 880 11 338 47 218 24 721 7 812 32 533 21 653 1.49 
Sources: 1. Dirección de Estadística y Censos, Industrias Manufactureras, Años 1960-61-62-<6?-64 . 
1966 y 1967. Santiago, Chile"(Establecimient'os de 10 y más personas ocupadas)'. 
2, Corporación de Pomento de la Producción, Datos básicos sobre el sector industrial 
manufacturero, Período 1960-1970. Publicación 22-A/71, Santiago, Chile. 
3. OficTna de Planificación Nacional, Antecedentes sobre el desarrollo chileno 1960-1970. 
Santiago, Chile, 1971. " ^ 
^ Estimations, 
Hable 10 
lATA USED TO SSTIIIATS UJHS TAEIABLES OP THE SHPLOYMENO} (OVERHBAE ¥O.RKERS) JjEl-iAN]) SQUATIONS AlII' 
POR BRAITCHES v/OOE AND CORK DURIIG THE SAIIPLE PERIOD 1960-196? 
V n 
at current prices at constant 1965 prices (S ) : (9 ) 
Year 
t 
,s a/ S+C' S+C H' 
Sources: 
(in (in (in thou-, (in thou- (in thou- (in thou- (in thou- (in thou- (in (in 
thou- thou- sand sand sand sand sand sand thou- Escu-
sands) sands) Escudos) Escudos) Escudos) Escudos) Escudos) Escudos) sands) dos) 
(1) (2) (3) (4) . (5) (6) (7) • (8) (9) d o ' 
1 I960 0.9 0.8 1 411 392 1 803 4 697 1 305 6 002 2 044 .2,94 
2 1961 1.0 Ó.9 1 797 500 2 297 5 555 1 546 7 100 2 306 3.08 
3 1962 1.0 1.0 2 031 565 2 596 5 512 1 533 7 046 2 312 3.05 
4 1963 1.1 1.0 3 431- 954 4 385 6 450 1 7S4 8 244 2 764 2.98 
5 .1964 1.3 lol 5 198 1 445 6 643 6 695 1 861 8 556 3 021 2,83 
6 1965 1.5 1.3 8 930 2 483 11 413 8 930 2 485 11 413 3 478 3.28 
7 1966 1.5 1,5 12 '449 3 461 15 910 10 133 2 817 12 951 3 431 3.77 
8 1967 1.2 1.5 14 690 4 064 16 774 10 121 2 814 12 935 2 745 4.71 
a/ Estimations, 
1. Dirección de Estadística y Censos, Industria lianufacturera, Alaos 1960-61-62-63-64, 
1965, 1966 y 196_7. Santiago, Chile'""(Tstable"cirñi.entos de 10 y más personas o'cupadas). 
2. Corporación de Ponente de la Producción, Datos básicos sobre el sector industrial 
manufacturero, Período 1960-1970. Publicación 22-A/71, Santiago, Chile.' 
3. Oficina de Planificación Nacional, Antecedentes sobre el desarrollo chileno 1960-1970 
Santiago, Chile, 1971. 
Hable 10 
DATA US2D OI? SOME EXPLAHATOSY YARIASLÍüS OP THE ELÍPI0YI.ÍS1ÍT DEliAKD EQTJATIOITS AHI) POR 
THE BRANCHES Y/OOD A1ÍD CORK BUEIHG 2HE SAMPLE PERIOD 1960-1967 
(in million (in million (in million (in million (in million (in .million 
Escudos) Escudos) Escudos) Escudos) Escudos) E'sctidos) 
(1) (2) (3) . U ) (5) (6) 
1 1960 122 114 10 9 33 31 
2 1951 130 ' 122 12 10 39 73 
3 1962 151 130 13 12 39 39 
4 1953 161 151 20 13 39 39 
5 19S4 185 161 32 20 41 . 39 ' 
6 1965 199 1G3 47 32 47 41 
7 1956 222 199 54 47 42 47 ' 
8 1967 206 222 64 54 41 42 
S_ou.rces__: 1. Dirección de Estadística y Censos, Indust3.'ias Manufactureras, Años 1960-
61-52-63-54_,_ 19.65?.. 1966 y 1967. Sant'iagOj Chile Cs~starble'c:im'"i'en"'tos "de 10 
y uás personas ocupadas), 
2, Corporación de Eonento de la Producción^ Datos básicos sobre el sector 
industrial manufacturero , P e r í o do 19 6 0 - . 7 0 P u b l i c a c i ó n 1J°~~2 2 - k / l l , 
Santiago, Chile/ ~ - -
Oficina de Planificación Hacional, Antecedente^s sobre_ el desarrollo 
c h 11 e _n o 19„5 O -19 70.» Santiago, Chile Ts'fl, 
•3: ^ o 
The variables rtoci: of business capital, K, and stock of business capital, 
in columns (3) aftd ( 4 ) respectivelj'- are expressed at current prices. 
I 
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